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This succession of citations and stars awarded to 
WESTON is recognition of WESTONS unremit- 
ting war effort . . . and their record in supplying 
instruments to the exacting standards essential 


for the most vital assignments of our armed 
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forces. 
That WESTON has been first in this highly 
specialized instrument field to receive each of 
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these successive honors is the inevitable conse- 
quence of a leadership acknowledged through- 
out the years by governments and industry alike. 
Weston Electrical Instrument Corporation, 618 
Frelinghuysen Avenue, Newark 5, New Jersey. 
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OKONITE RESEARCH DEVELOPMENT 
REPORT NO. 23-Y 





(ADVERTISEMENT) 


August 12, 1944 





REPORT AFTER 1 YEAR'S EXPERIENCE ON THE EFFECT 
OF REPLACING NATURAL RUBBER WITH GR-S(BUNA S) 
IN OKOLITE INSULATION FOR ELECTRICAL CABLES 


We have stated in the past that we are fortu- 
nate that the results obtained are so generally 
satisfactory when Buna S is substituted for 
natural rubber in Okolite insulation. This 

is largely because of the fact that natural 
rubber was a relatively minor ingredient of 
Okolite and the substitution of Buna S 
constitutes a smaller change in the compound 
than in the case of rich rubber compounds. The 
result is that Okolite S, as we will call 
Okolite when made with Buna S, is much more 
like Okolite made with natural rubber and can 
be expected to be more likely the same in 
service than in the case of compounds which 
require greater changes in their composition 
in order to substitute GR-S or Buna S synthetic 
rubber for natural rubber. It is obvious that 
any lack of uniformity in GR-S synthetic 
rubber will have a greater effect on the 
properties of an insulation compound in 
proportion to the amount of GR-S in the 
compound. 


ELECTRICAL STRENGTH: Experience in the 
manufacture of wires and cables made with 
Okolite S insulation on a commercial production 
basis is now approaching one year. The results 
have been highly satisfactory. The Okolite S 
insulated conductors are subjected to the same 
high voltage a:c. and d.c. tests as were used 
for Okolite made with natural rubber. These 
high voltage tests are the most severe in use 
in the wire and cable industry. They help to 
provide assurance to our customers and to 
ourselves against weaknesses or defects in the 
insulation. 


INSULATION RESISTANCE: A careful review of our 
routine test results obtained on all of the 
Okolite S insulated wires and cables made sinca 
January 1, 1944, shows that we can now 
dependably meet minimum megohm values based on 
a constant of 10,560 for megohms per 1,000 ft. 
This is the minimum value that we guaranteed 
for Okolite made with natural rubber. 


WEATHERING: Samples of Okolite S insulated 
conductors without any coverings over the 
insulation, have been exposed to the sunshine 
and weather in our proving ground for the past 
nine months. The Okolite S insulation is still 


in excellent condition, its outer surface being... 


practically free from checking, and it is 
equally as good as the Okolite made with 
natural rubber. We regard the behavior of 
Okolite S in this sunlight and weather exposure 
test as a good indication of stability and long 
life. 


4 





MOISTURE RESISTANCE: Tests were made on cable 
immersed in water for periods up to one year, 
We feel that our Okolite S insulation as now 
manufactured with Buna S is equal in moisture 
resistance to Okolite manufactured with natura) 
rubber and possibly with further experience 
this can be still further improved. 


The table below shows a comparison of important 
characteristics of Okolite S versus Okolite 
made with natural rubber. The results given in 
this table are as obtained in numerous tests 
made on the two compounds. It will be observed 
that there is no important difference in any of 
the properties covered by the table. 





: PROPERTIES OF OKOLITE INSULATION 
NATURAL RUBBER VS. GR-S 













Okolite 
(Natural Okolite § 
Rubber) (GR-S) 
Tensile Strength-p.s.i. 525 525 
Elongation—inches 2 to 8 2 to 8 
Resistance to Cold Fair Fair 
Heat Excellent Excellent 
Ozone Excellent Excellent 
Oil Fair Fair 
Sunlight Good Good 
Flame Poor Poor 
Moisture Excellent Excellent 
Dielectric Strength— 
Volts/Mil 400-500 400-500: 
Insulation Resistance 
Constant (1000ft.,60°F) 15,000 14,000 
Dielectric Constant (60 
Cycle-80 Volts/Mil) 4.2 4.0 
Power Factor—Per Cent. (60 
Cycle-—80 Volts/Mil) 3.0 3.0 






We can feel assured, as far as can be determined 
by such limited experience as we have obtained 
in 1 year of actual production, that OkolitesS 
has all of the excellent properties and high” 
quality of Okolite made with natural rubber. 








OKOLOY Corrosion-—Resistant Conductor Coating: 
Another important point in connection with 
Okolite S insulated wires and cables is the 
fact that the conductor coating is our standard 
Okoloy with which there have been many years Of 
satisfactory service experience. 












The above report is excerpted from a recent 
comprehensive report of the Research Labora- 





tory of The Okonite Company, Passaic, N. Jy 
manufacturers of insulated wires and cables: 
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TILITIES have found that one gang, 

with Electroline Steel Duct-Rodding 
Equipment, can make a half-hour job out 
of one that formerly took two gangs two 
weeks with old-style equipment! 


In consequence, they have made amaz- 
ing savings in labor cost alone. Add to this 
lower first cost, the lower handling cost, 


. fot. a) ee and longer life . .. then you have their 
“t4 | reason for adopting Electroline’s speedy, 
e economical Duct-Rodding Equipment. 


The construction is simple 
and trouble-free, yet affords 
the outstanding advantages 
of easy, efficient rodding and 
great durability in service. 
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"HE You can turn days into minutes, too— 
re by speeding up installation and cutting 
ae costs with Electroline Duct-Rodding Equip- 
E | ment. -Get full details and prices... 
write for a copy of descriptive Bulletin 939. 


ed 
od 





Right, Electroline Steel Rodding Equip- = 
ment feeds easily around the bends. 


Below, Leader locked in Pick-up for 
either push or pull. 
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—on a huge scal 


THEY LOOK LIKE SECTIONS OF A SUBWAY, BUT these j,, 
huge cylindrical parts are just big Elliott motor frames, q 
tined for main propulsion service on Maritime Commis: 
tankers. The outstanding quality in these motors is not ; 
. . . it is workmanship—the wave winding with Roebel tray, 
position, the diamond-cage construction, the general refine 

in details, that set Elliott motors apart. Details that mean que, 
ness, endurance, performance, in Elliott motors of whateys 
type or size. Details that you want in motors for your driv. 
You'll find them in Elliott motors. 


Li Electric Power Dept., RIDGWAY, PA. 


DISTRICT OFFICES IN PRINCIPAL CITIES 


STEAM TURBINES *« GENERATORS « MOTORS « CONDENSERS «+ FEEDWATER HEATERS 
AND DEAERATORS « STEAM JET EJECTORS « CENTRIFUGAL BLOWERS © TURBOCHARGERS 
FOR DIESEL ENGINES e TUBE CLEANERS e STRAINERS e« DESUPERHEATERS ¢ FILTERS 





CUD da ee 


€} Be positive — know for sure 
He ee eee eh 


whether circuits are “live” 

or ‘‘dead”’. F 

ofa) we DISCONNECTING SWITCHES 
@ Visible indication (glow from Pe err 

neon tube )—no guesswork. 


© Light, easy to handle indoors Me ae 
or out, on apparatus or 
conductor. 
Maat) bi 13) 
@ Use on 2200 Volt circuits 
(line to ground) and above, 


25 cycle and above. Te D 
-THERMO-RUPTERS 


SWITCH OPERATING 
MECHANISMS 


Ro | 
win TATIONS 


2 ee a 
ISOLATED PHASE 
tS Be ets) 


No auxiliary equipment 

y required —only one exposed 
electrode to contact apparatus. 
No connections to ground. 


KIRK INTERLOCK 
BEBE B 


AUTOMATIC 
SECTIONALIZING 
EQUIPMENT 


METAL CUBICLES 
Get your copy of the LIVE LINE TESTER 
Descriptive Bulletin 


RAILWAY AND INDUSTRIAL ENGINEERING CO., GREE 
IN CANADA=EASTERN POWER DEVICES, LIMITE 


meet ALi a1 S138) 
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Invest in Finer! 


and longer Lite 


% Contacts of Allis-Chalmers tank hoist raises and lowers Gf 
Load Ratio Control units are cuit breaker housing. 
heavy-duty, long-life . . . made 
of exclusive, non-burning Elko- 
nite RS-1045. 


% “Feather-Touch” Control j 
available for automatic reg 
tion. Its exclusive voltage int 
% These special Allis-Chalmers grator assures best overall volt 
contacts practically eliminate age characteristics. 

wear and unexpected “outage”, 


: ig Entire unit is ruggedly buil 
cut routine servicing. * Bscdly 


for the years . . . precision-m 


% Circuit breakers interrupt chined for top efficiency. 


current between tap changes — 
giving shockless contact move- 
ment, reducing wear. 


% Over 8,000,000 kva of U. 

power is regulated by Allis-Chal 
mers Load Ratio Control. A 
% To minimize inspection time pioneering in this field pays of 
on large units, motor-operated _ to the buyer of every unit. _,, 
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CIRCULAR COIL is the ideal design elec- SHELL TYPE CONSTRUCTION permits solid ELECTROSTATIC PLATE absorbs shot 

trically — is strongest mechanically. Wound insulation between coils without impeding high impulse voltage, distributes stress &™ 
with uniform tension. Has heavy turn-to-turn oil circulation. Results: increased cooling, ly...thus safeguards transformer life 

insulation, brazed connections. longer life, lower maintenance, duces possibility of unexpected bree 
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S A LEADER in the field of 

precision-machined elec- 

trical apparatus, Allis-Chal- 

mers offers advanced, time- 

proven load ratiocontrol equip- 
ment. 

Exclusive features such as 
“Feather-Touch” control and 
Elkonite RS-1045 contacts con- 
tribute to longer operating life 
— greater dependability. 

Get the complete story from 
our nearby district office. ALLIS- 
CHALMERS, MILWAUKEE 1, 
WISCONSIN. : 
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CONTACT LOCK 
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OW-SEALED INERT GAS EQUIPMENT pro- ELECTRO-COOLER for economical,‘ practical NO-LOAD TAP CHANGER operates from 
Vides low pressure cushion over insulating oil forced-oil cooling. Steps up load capacity side of tank, away from high voltage lines— 
fe allow for expansion: It’s simple, foolproof by accelerating oil-cooling process. A self con- is convenient and safe. Operating mechanism 
‘has no moving parts, no delicate valves. tained unit requiring minimum maintenance, . is simple, sturdy; contacts are heavy-duty. 
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“O. K.- Nope - O. K.- O..K.-” 


Te WATCH HIM operate, you'd 
think Walter Conner of Allis- 
Chalmers Norwood Works was con- 
ducting a one-man scrap drive. 
Not that he finds many defective 
motor shafts in the course of a day’s 
inspection — but he sure /ooks for 
them. And when he finds one — 
bang — it lands on a scrap pile. 
In a way, it’s the group of motors 
we didn’t build that’s behind the 
reputation: “You can depend on 
Allis-Chalmers Motors!” 


But actually, building consistent- 
ly great motors requires far more 
than rejecting parts and assemblies 
that don’t come up to Allis-Chalmers 


ai! 
71 


standards ... because there are doz- 
ens of points in every motor that 
can’t be tested by known methods 
or instruments. * 

How can you test the honesty and 
skill with which a rotor end connec- 
tion was silver-brazed in depth... 
a hidden coil assembled ? 

You can’t. 

That’s why we're glad Allis-Chal- 
mers craftsmen know today — as 
they've known for years—that they 
have a big personal stake in every 
motor they build for you. 

They know that when they build 
great motors they're making friends 
...and that no company and its 
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workers can have too many of them. 
Next time you need the kind of 
extra-quality (but not extra-price) 
motors Allis-Chalmers builds, check 
with our nearby district office. Or 
write direct to ALLIS-CHALMERS, 
MILWAUKEE 1, WISCONSIN. 


? Tune in the Boston Symphony, Blue 
Network, Saturday at 8:30 pm, EWT. 
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ARE READY 
TO CARRY 
THE LOAD 
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THREE-CONDUCTOR 


WITH NATURAL RUBBER “OUT” FOR THE DURATION 


Varnished Cambrie Cables 


““OVERNMENT orders forbid- 
ding the use of natural rubber 

in most commercial wires and cables 
focused the activities of an army of 
research men on the further improve- 
ment of Varnished Cambric Cables. 


The results have been noteworthy. 
As we now produce them, these im- 
proved Varnished Cambric Cables, 
by providing higher resistance to 
heating and aging, are able to carry 
heavier loads for longer periods. 
Their greater dielectric strengths 
permit thinner insulation walls to 
withstand higher stresses. 


The stronger tapes and tougher 
varnishes that have been developed, 
provide greater resistance to me- 
chanical abuse and to the action of 


solvents. Our improved and more 
precise method of applying the tape 
to the conductor insures more uni- 
form mechanical and electrical prop- 
erties throughout the cable. 


Whether you need low voltage 
wire or high voltage power cables up 
to 15,000 volt rating (that embody 
the latest discoveries in shielded 
cable with PS semi-conducting tapes 
to eliminate corona formation )—or 
even a 50,000 volt precipitator lead 
—there is a type of improved Var- 
nished Cambric Cable ideally suited 
to your requirements. 


Why not take advantage of the 
reliability and long-lived perform- 
ance they offer? Catalog covering 
these Cables will be sent promptly. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company. San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


VARNISHED CAMBRIC CABLE 


LEAD-SHEATHED SHIE 
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HEREVER design limitations of electrical equipment are based on insu- 

lating temperature, you can now reduce weight by as much as 50 per 
cent without reduction in output. This and other long desired improvements 
are accomplished by utilizing the recently developed Dow Corning Silicone 
Varnishes. These totally new products make possible high temperature insu- 
lation of such remarkable thermal endurance that, in addition to weight 
reduction, the following advantages are attained: 


Increased operating temperatures 
Increased life under severe service conditions 
Increased output 


Motors of present design for use under severe service conditions of tempera- 
ture and humidity may also take advantage of Dow Corning High Tempera- 
ture Varnish. Dow Corning Silicone Varnished Fiberglas magnet wire, 
Fiberglas tapes and sleevings, and Fiberglas cloth, alone or laminated with 
mica, are available for use in this type of construction. We invite consultation. 


Dow Corning Silicone 
' Products Include: 


Fluids—Inert liquids, with 
viscosity little affected by 
temperature changes; for oper- 
ation at sub-zero as well as 
elevated temperatures. 


Greases—For lubrication of 
valves in high temperature or 
corrosive chemical services. 
Plug Cock Grease —for metal 
valves. Stopcock Grease — for 
glass and ceramic valves, 





VM 
- 


ELECTRICAL WORLD © October 14, 


1944 





































sy 


\ SPEED-7 | 
i —— 


Vb MCA 10 O04. 


situation — those electrodes with confusing trade 
names and trade numbers. Each manufacturer's identi- 
fication system was different, each one had his own 
special name for electrodes. Thus, for example, one 
particular rod designated by American Welding 
Society as E-6012 had over twenty different trade 
names. And no two trade names were even vaguely 
similar. To a welder selecting a certain rod for a 
definite job these varying trade names were discon- 
certing. They had xo connection with any standard 
welding classification, Unless he had previously used 
the rod or took time to check into its classification, 
he was at a loss to select the correct electrode. 










CUE TIOW siccuineors 


cut through this mass of confusion and greatly sim- 
plified the business of buying electrodes. Official 
AWS classification numbers have been adopted for 
Allis-Chalmers electrode identification. Thus AWS 
E-6012 becomes Allis-Chalmers E-6012 in the A-C 
electrode line. It’s logical and practical. Correct se- 
lection is automatically assured. 

Shop-tested and production-proven in A-C’s own 
huge plants, these electrodes are available now at 
Allis-Chalmers welding dealers and district offices. 
Write for bulletin B6340. A 1780 


| ALLIS-CHALMERS 


MILWAUKEE 1, WISCONSIN 









HERES THE 
ROD YOU WANT 
~ALLIS-CHALMERS 


E-6O0I2 
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Za 


AMPAC * WELD-O-TRON _ ALLIS-CHALMERS ARC WELDING 
A-C WELDERS D-C WELDERS ELECTRODES ACCESSORIES 


e Tune in the Boston Symphony. Blue Network, every Saturday at 8:30 pm, EW'T. 
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Nicopress Reinforcing Sleeves offer an ideal means 
of strengthening Copperweld-copper conductors 
at points where one or two of the copper wires 
have been damaged. These sleeves are split the 
full length and may be slipped over the damaged 
section and compressed with the same Nicopress 
Tool used in making the regular line splice. 


The National Telephone Supply Company 


5100 SUPERIOR AVENUE ¢ CLEVELAND 3; OHIO 


Canadion Mfr.— WN. SLATER CO., LTD., HAMILTON, ONT., CANADA 
Export Distributor —INTERNATIONAL STANDARD ELECTRIC CORP., NEW YORK, N. Y. 
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FXTRA RESISTANCE TO 
OXIDATION, RUST 
...added to a base stock that is in itself an excellent, 
high-grade, long-lasting Turbine Oil... 


GARGOYLE 
D-T.E. OIL! 


, ‘ oly —_ great new turbine oil stood up a great deal longer than other leading 
RA —Gargoyle D. T. E. Oil turbine oils. 

86M), 797—combines all three of Now, Gargoyle D.T.E. Oil 797 is meeting today’s 
eee the factors needed to make _ greatly increased operating temperatures in tur- 

the ideal turbine oil—a base stock that is in itself bines ranging from 1500 KW to 50,000 KW. 
oe turbine oil, maximum resistance to Your local Socony-Vacuum representative can 
oxidation and maximum anti-rust qualities. give you full details about this new oil. Be sure to 
As a result, Gargoyle D. T. E. Oil 797 has already get the facts from him . . . and get Gargoyle D.T.E. 

proved its superiority. In severe oxidation tests, it Oil 797 in your turbine. 


SOCONY-VACUUM OIL CO., INC.*Standard Oil of N.Y. Div.eWhite 
Star Div. Lubrite Div.e Chicago Div.e White Eagle Div.e Wadhams 
Div. © Magnolia Petroleum Co. ¢ General Petroleum Corp. of Calif. 


S 
WHAT MAKES A GREAT TURBINE OIL? 


¥ Excellent Base Stock: The fundamental requirement 
for an ideal turbine oil is a base stock that in itself is an 
excellent turbine oil with excellent resistance to oxidation. 


¥ Extra Resistance to Oxidation: Oxidation protection 
—PLUS— is needed to meet the effect of greatly increased 
temperatures in modern turbine operation. Your turbine 
oil should have this PLUS protection. 


¥ Maximum Anti-Rust Qualities: The possibility of the 
presence of water demands that the oil should furnish 
maximum protection against corrosion. Your turbine oil 
should give this protection. 


THE NEW GARGOYLE D. T. E. OIL 797 
HAS ALL OF THESE NECESSARY CHARACTERISTICS 


FROM THE LEADER IN LUBRICATION: Socony-Vacuum Oil Co., Inc. 
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HIGHWAY TRAILE 


TRUCK TRAILERS AND BODIES - EARTH BORING MACHINES « WINCHES - OTHER PUBLIC UTILITY EQUIPMENT 
General Offices 


EDGERTON, WIS., U.S.A. 


@ Over the highways of the nation, along right-of-ways, 
through city and country streets, wherever utilities 
serve in maintaining America’s outstanding light and 
power service ... there can be seen HIGHWAY 
BODIES of varied types. 


The answer to HIGHWAY BODY popularity has been 
in the special designing of each body for the specific 
service. HIGHWAYS are kept busy because of the 
built-in advantages that facilitate work. Some of these 
are roominess, comfort to the crews, convenience in 
arrangement, lightweight yet ruggedness, compact- 
ness, sufficient carrying space, and durability. 


HIGHWAY BODIES, because of conformance to utility 
service needs, will again be a logical choice when 
post-war construction gets under way. 
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MEEP BUYING WAR BONDS 


Porcelain insulation, in millions of power line ap- 
plications, has long since proved itself. In O-B bush- 
ings, where a series of porcelain tubes forms the 
major dielectric, it retains all of its practical, rugged 
qualities. But in addition to porcelain’s inherent 
goodness, it is submerged in oil and protected from 
the elements which improves its operation charac- 
teristics. Thanks to porcelain internal dielectric, 
O-B bushings perform indefinitely with little or no 
attention. Specify them oh your next apparatus. 


eo Bittibd. 
MANSFIELD, OHIO 


CANADIAN OHIO BRASS COMPANY, LIMITED, NIAGARA FALLS, ONTARIO, CANADA 
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4rktite 


Plugs and Receptacles 


are circuit breaking and 
SAFE without additional 
disconnect equipment. 


Safety circuit 
contact is bonded 


to the housing. The arc formed by pulling the plug is instantly 


snuffed in the confined insulated arcing 
chamber. 


Each plug contact fits closely the opening 
of its individual arcing chamber. 


The arc is broken while the plug contact 

\ \\ is still a considerable distance inside of 
An extra pole is pro- \\\ the arcing chamber. There is no danger 
vided for the safety \ \ of the arc traveling over to the other side 
grounding circuit con- \\ of the circuit or to the housing. 
ductor in Arktite Style 
2, as illustrated. This 
pole is longer so con- 
tact is made first and 
broken last on the safety 
circuit. 


Arktite Style 1, without the extra \ x CROUSE:- HINDS offers 


pole uses the plug sleeve and re- 

ceptacle housing as this part of the : the only complete line of 

safety grounding circuit. <B i ~ circuit breaking plugs 
a and receptacles— 0 

Safety circuit contact is bonded to the fi \\ am. to 4 O Amp aa 

plug handle. aea\ P.; 


ed li Arktite plugs and receptacles are listed in Condulel 
ine 

A — basecl the Catalog No. 2500, Section 40. Explosion-proof Arktite 

Nationwide ke plugs and receptacles are listed in Section 9, 


Distribution ) safety circuit. “Condulets for Hazardous Locations.” 


Through Electrical 
Wholesalers 


SP crousennps company 
SYRACUSE Il, N. Y., U.S.A. 


Offices: Birmingham Boston Chicago Cincinnati Cleveland-- Dallas- Denver. Detroit - Houston. Indianapolis Kansas City Los Angeles Milwaukee Minneapilit 
New York Philadelphia Pittsburgh San Francisco --Seattle- -St. Louis--Washington. Resident Product Engineers: Albany Atlanta Charlotte New  Orleam 


CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 


CONDULETS': TRAFFIC SIGNALS -: AIRPORT LIGHTING : FLOODLIGHTS 
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The Economic 


Reconstruction of Europe 





enemy populations alike will demand a blueprint 

for the economic reconstruction of Europe. The 
geace plans following this World War will be writ- 
fen piecemeal, and by experts, at a series of con- 
tinuing conferences, such as Hot Springs, Bretton 
Woods, Dumbarton Oaks and Quebec, each tracing 
anew pattern for negotiation and each dealing with 
asingle, specific problem. In the drawing of these 
plans, the United States, as owner of more than 
half of the world’s industrial capacity, controller of 
the only great credit reservoir, and possessor of the 
largest force of highly skilled technicians and man- 
agement engineers, has heavy responsibilities which 
its industrial, financial, agricultural and labor leaders 
cannot evade. 


f= time is fast approaching when allied and 


* * * 


Just what is the problem which the world’s busi- 
ness leaders must help solve in Europe? 

The best safeguard of peace is economic oppor- 
tunity —a good chance for all peoples to raise their 
standard of living by their own ingenuity, foresight 
and industry. 

Frustrated and disappointed peoples, who view 
the future with misgiving rather than hope, breed 
fanatical demagogues who seek to divert nations 
from their ills and disappointments by promising 
nilitary glory and conquests. 

Consequently, an important step in building a 
secure and lasting peace is to open the doors of 
opportunity to the peoples of Europe. 

The greatest obstacle to opportunity in Europe 

been economic nationalism. 

The economic tradition of the Continent always 
has been highly nationalistic. The national feeling 
generated by the first World War, and the political 
autonomy conferred upon many peoples by the peace 
teaties, led to a great growth of economic restric- 
tions, This trend was accentuated by the depression 
and by the military plans of the Fascists and Nazis. 
Hitler had to show his people they could be fed 
even if a blockade was imposed again. The inevita- 
ble result of these influences was to carry self- 
sufficiency to tragic extremes. 

_*conomic nationalism holds down the standard of 

living of Europe in two ways: 

L It prevents the rise in most European covntries of low- 
cost mass production. 


2 It operates against an efficient geographical division of 
fr, preventing nations from doing whet each can do 


Great machines require great markets. One great 
machine of which the United States has many and 
Europe few is the continuous strip steel mill. At the 
outbreak of the war we had twenty-eight such mills 
of various sizes, England but one, and Continental 
Europe one. A building containing one of these ma- 
chines is more than a quarter of a mile long and the 
minimum cost of the mill is almost $25,000,000. Only 
the prospect of a mass market justifies production on 
this vast, but highly economic basis. 

The wasteful geographical distribution of produc- 
tion is shown by the agricultural policies of Italy, 
France and Germany. 

In the 1930’s, when lard sold for less than 8¢ a Ib. 
in the United States, it cost 32¢ a Ib. in Germany. 
In Italy and Germany imports of wheat were banned 
and its production at home was heavily subsidized. 
By the middle of the 1930’s, wheat sold for $1.55 a 
bushel in France, $1.97 in Czechoslovakia, $2.29 in 
Germany, and $2.47 in Italy. At the same time the 
United States and the other efficient, world pro- 
ducers and exporters (Canada, Australia and 
Argentina) were restricting production and were 
unable to average more than about 75¢ a bushel for 
their wheat. ; 

Economic unity in Europe must ultimately mean 
a freedom to trade not greatly different from what 
we have within the United States. Given economic 
unity and the large markets which go with it, effi- 
cient mass production will develop. With Europe 
receiving cheap supplies of such staple foods as 
wheat, pork, lard and dried fruits from overseas, 
European farmers can prosper by specializing in 
producing fresh foods—butter, cheese, eggs, fruits, 
vegetables. 

Then European agriculture will be more prosper- 
ous producing its specialties, and our agriculture 

(and that of the other great efficient surplus-pro- 
ducing countries as well) will have greatly ex- 
panded markets for our staples. 

With a cheaper food supply for Europe—yet one 
yielding a better price for our agriculture—Euro- 
pean labor will live better. Labor now used uneco- 
nomically for agricultural production will be re- 
leased for industry. With big machines and semi- 
automatic processes European labor can produce 
more steel, automobiles, furnaces, plumbing and 
electrical appliances to advance its standard of liv- 
ing in coming decades, as the United States has 
done in past decades. 

A rising standard of living in Europe will bring 





Europeans to view peace with optimism and hope. 
And world trade grows as confidence and prosperity 


widen. 
tr Ww * 


How would a Europe which possesses economic 
unity appear to us on this side of the Atlantic? 

It would be a prosperous Europe that would have 
strength in its advancing industries, but as the single 
great agricultural deficit area of the world, it would 
be dependent upon overseas supplies for vital agri- 
cultural staples. This dependence upon overseas 
agricultural supplies would be greatest for indus- 
trial Germany. Some people believe that a strong 
Europe would be a threat to world peace. More 
important, however, is the fact that a strong and 
prosperous Europe would not be a frustrated Europe. 
It would have found a way to achieve a rising stand- 
ard of living. Furthermore, a prosperous Europe 
would, economically, be a dependent Europe be- 
cause, although the European industrial worker 
would use more and cheaper food, he would have 
it only as long as he maintained the peace. 

A prosperous Europe would be of special advan- 
tage to American agriculture (if we do not keep on 
pricing ourselves out of the market) and of great 
advantage to American industry. 

The British policy of buying agricultural staples 
from abroad, for example, made her, a nation of 
only 45,000,000, the purchaser, in 1937, of $250,- 
000,000 of all kinds of agricultural products from 
the United States. In the same year the rest of 
Europe (exclusive of Russia), with a population of 
325,000,000 purchased only $300,000,000 of our agri- 
cultural products. But with more sensible organi- 
zation of its agriculture, Europe could be expected 
to buy more than one billion dollars of agricultural 
products from us. 

By far the greatest market for an expanded Euro- 
pean industry will be Europe itself. 

For American industry, there will be growing 
markets in Europe as industry expands. Experience 
shows that the trade between different highly indus- 
trialized areas is large. This country’s biggest export 
markets have been with its keenest competitors — 
Britain, Canada, Japan, France and Germany. 

Before the war, Europe, with two and one-half 
times the population of the United States, had only 
one-sixth as many automobiles. 

If Europe (exclusive of Britain and Russia) were 
to motorize proportionately, it would need 75,000,000 
automobiles, With normal depreciation this would 
ultimately mean 10,000,000 cars to be produced an- 
nually to replace worn out cars. 

If one still wonders about the immense number of 
things Europe might produce for herself, let him 
calculate the highway expenditures, the filling and 
repair station businesses that must be equipped and 
maintained; and the doubling of the steel production 
that would be required to make the automobiles 
themselves and to reinforce with steel even a mod- 
erate amount of additional concrete highways. 

Another example is the electrification of Europe. 
With two and one-half times our population Europe’s 


consumption of electrical energy would be 175 


" 
Lt} 


lion electrical H.P., if the European worker wer; 
have the advantage of as many HP. as the Amer. 
can. Yet, just prior to the war, Europe’s j 

operating capacity was only about 40 per cen} of 
this figure. 


* * * 


What has been sketched for Europe is actys} 
much more nearly a page from the economic hi 
of the United States than it is mere prophecy aby 
a desirable future for a Europe at peace. But hoy 
can it be achieved? And what is our part to he} 
helping to bring it about? 

Economic unity can be provided for the soversig 
states of Western Europe by the peace treaty 
treaties adopted at the end of the war. The py 
visions for securing economic unity in Europ 
should specifically cover: 


1. Substantial freedom for persons and enterprises to 
business anywhere in Europe. 


2. Reasonably free movement throughout Europe of persoy 
for employment, recreation and education. 
3. Greatly increased freedom of trade: 

a. Within Europe — through the application of a Europ. 
wide agreement reducing the tariffs among all Eur. 
pean countries to a maximum of 10 or 15 per cent, 

b. With the rest of the world—through reduction ¢ 
European tariffs on goods bought from overseas, Thi 
would call for generally lower levels on manufacturej 
goods, and for the removal (after a reasonable perio/ 
of progressive reduction) of tariffs on all agricultur: 
foodstuffs and most industrial raw materials. 

A special currency provision requiring as nearly as prac 

ticable complete currency stabilization for all countries 

Western Europe among each other. 

. Creation of an agency (with adequate revenues) throug 
which all Europe-wide business and other affairs affectei 
by these agreements would be administered for a mini- 
mum period of twenty-five years. 

This would permit the economic unity of Europ 
to be substantially achieved. During this period 
assistance in administering the provisions would k 
given by officials of the United Nations. 

Near the end of such a period arrangements coull 
be made for a vote in the European countries a 
whether or not to continue the “unification prov: 
sions.” If the vote were in the negative, the Unitei 
Nations would have proper warning that addition 
safeguards would be necessary to prevent war. 

The suggestions made in this statement aim 
securing economic unification of Europe and thereby 
promoting the possibilities of permanent peace 2 
Europe. 

The realization of these possibilities throughout 
the postwar years requires a freely expressed public 
opinion in Europe to guide all who share the 
responsibility for bringing peace to Europe and t 
the world. 


President McGraw-Hill Publishing Company, Int 





In 1915 Copperweld was introduced to the Power, Transportation and 
Communication fields. The natural advantages of copper-covered steel—high 
strength, high conductivity, corrosion resistance and permanence—quickly 
earned a place for this material. Today, 29 years later, millions of miles of 
Copperweld products—made from copper molten welded to a core of high- 
strength alloy steel—are serving efficiently and economically in the form of 
power conductors, guy and messenger strand, overhead ground wire, telephone 
and signal wire, signal bonds and ground rods. ; 
Our long experience, augmented by the intensive developments. in research 
ROS and manufacturing made during these war years, will enable us to serve you 


Wire . . . ° 
beau tl better than ever before when Copperweld is again available for peace-time needs. 


COPPERWELD STEEL COMPANY 


GLASSPORT 
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Simplex “War-Tirex” is the Resul 


The decision of the Office of the Rubber 
Director that natural rubber could no 
longer be used in the sheaths of rubber 
sheathed, flexible cords and cables came 
as a challenge to us to produce as good 
or better sheaths with synthetic rubbers. 
We accepted the challenge with full con- 
fidence in our ability to make the most of 
the available synthetic rubbers but with 
some doubt as to the possibility of 
making anything to equal the 60% natural 
rubber sheath used on TIREX cords and 
cables for so many years. Results have 
proved that we underestimated the possi- 
bilities. 

The flexible, 


rubber sheaths used at 





We Accepted a Challenge . . . 


present on all “War-TIREX” cords and 
cables contain selenium to obtain tough- 
ness and are now equivalent to the former 
natural rubber sheaths in wearing qual- 
ities. They are offered by us and may be 
bought by you with confidence that their 
performance will be satisfactory wherever 
flexible cords or cables are needed to supply 
power for electric tools or equipment. 


In mines, quarries, shipyards, mills and 
factories Simplex-TIREX cords and cables 
are helping to keep production schedules 
from slowing down. A flexible cable suit- 
able for the rough work illustrated can be 
depended upon to give a good account 
of itself under any conditions. 


Simplex Wire & Cable Co., 79 Sidney Street, Cambridge 39, Ptr 


WIRES and CABLES 
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Schramm Compressors ond 
re assembled with BUILT-IN MOTOR OR 
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STEAM PLAN os 

| je GENERATING STATIONS 
ME ikncer «x where compressed air is And they h 
r & versatile : Ce er companies — and into this y have these distinctive “under-the-hood” 
picture’ fits Schramm Air Co features: (1) completely wat 

Schramm units—both m—_ _ er cooled to provide 
i atdiatiie: ad detoncty—- lea performance both winter and summer (2) 

main bearings for every cylinder (3) mechanical 


are extensive 
a rey used by the utility field in general 
4 fa? . 
rvice—generating stations—steam pl melee ees 
sia more cylinders and lighter parts 


—repair shops. 
(5) forced feed lubrication. 


y arec f ! ! 
g eight, and easy to sta If you are not al eady using S hr 
rt y a Schramn,, it will pa 
The ’ Y 


merely by pushin 
g. a button. 
you to write today for illustrated bulletin AED-44 


— SUHRAMM 


ELECTR 
ICAL WORLD © October 14, 1944 











THE COMPRESSOR PEOPLE 
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Bnproved reliability of AmerTran High Voltage Test Sets is readily 
apparent under operating conditions. Recalibrating intervals are 
usually lengthened—a substantial time saving that results from com- 
bining precision and sturdiness to an unusual degree. This sustained 
accuracy wins operator confidence, as do the positive acting, easily 
manipulated controls and quickly read dials. Built-in safeguards pro- 
tect both operator and equipment. An important advantage is their 
versatility—multiple secondaries allow quick output range adjust- 
ments within which Transtat Regulators provide close control in small 
voltage increments. 


Comprising many models, AmerTran High Voltage Test Sets have 
ample facilities for all kinds of dielectric and general testing involving 
voltage application of any required duration. Into each unit goes 
the same craftsmanship that has made AmerTran the standard for 
electrical testing in leading industries, utilities and universities since 
1901. Write for complete details. 


Pioneer Manufacturers 
of Transformers, Reactors - 
and Rectifiers for Electronics 
me Power Transmission 
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THE AMERICAN TRANSFORMER COMPAN! 


178 EMMET STREET NEWARK 5, NJ 
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PRECISION-MADE a 
WIRING DEVICES 


The experience gained in the manutacture 
of special wartime products will be reflected 
in the many advancements that will dis- 
tinguish the post- 
war design of Pass 
& Seymour electri- 
cal equipment. 

Consult the P&S 
Wiring Device Cat- 
alog for your re- 
quirements — send 
for an up-to-date 
copy today. 





Since the Gay Nineties... 


EL RUA m a em LLL 
ATM MUM AAC UT n 
Dm AE aS 


Har a century ago, Oliver pro- 
duced the first Pole Line Materials 
used in this country. Shortly be- 
fore, utilities and communication 
companies had come to Oliver— 
already a flourishing manufacturer 
of hardware—for the development 
of fastening devices that would 
simplify the problems of line erec- 
tion. Designs were worked out 
and production started in 1894. 

Today in the modern plant of 
the Oliver Iron and Steel Cor- 
poration, Pole Line Materials of 
latest design are manufactured. 
And on the electric lines of the 


nation, they perform their vital 

The complete line of Oliver ° , 

Pole Line Materials. is listed Te dependably and well. 
and described in this catalog. 
If you do not have a copy send 
for one today. It contains much 


useful data and information. 


1ROM AND STEEL 


CORPORATION 


SOUTH TENTH AND MURIEL STREETS 
PITTSBURGH 3, PENNSYLVANIA 


MAKERS OF POLE LINE MATERIALS SINCE 1894 


: 
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ass-production Method Promises Savings 
n Cabinet, Furniture, and Piano Assembly 





High-speed quantity production of both flat and curved lami- 
nated sections is now practical with the aid of electronic heat to 
speed gluing. This conclusion is based on extensive war-time 
application experience which shows that on large-production 
items, electronic heating offers definite economies, 


Hectronic heat is produced by passing high-frequency electric 
current (produced by electron tubes) through the piece or the 
glue line where heat is needed. The electric power is converted 
to heat in the glue lines instantly, and glue temperature can. be 
raised to the hardening point in a matter of seconds or minutes. 
For example, the use of electronic heat to set scarf, edge, and 
laminated joints by the Tolerton Lumber Company, Alliance, 
Ohio, speeded up production of aircraft spars by 700%! The 
coupon below will bring you detailed information. 


Curved-section gluing is illustrated at the right; how electronic 
heat makes possible a simpler, stronger constuuction is clearly 
shown. The gluing time on such an operation need not be more 
than a few minutes, thus large drying areas and quantities of 
clamps, etc., are eliminated. 


How about your problem? If you are—or plan to be—engaged 
in the manufacture of glued wood structures where high-speed 
gluing would save you time, money, plant investment, or where 
you suspect other benefits might be obtained, write to us, outlining 
your problem. RCA electronic engineers will be glad to consider 
your application in the light of their wide experience, and recom- 
mend the proper use of RCA electronic heating equipment. RCA 
electronic generators are available now on priority. Address: 
Radio Corporation of America, Electronic Apparatus Section, 
Box 70-41F, Camden, N. J. 


RCA ELECTRONIC HEAT 
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HEAT SPEEDS 


CURVED SECTION GLUING 
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WITH ELECTRONIC GLUING, a curved veneer =A 
plywood section could replace the NN 
corner piece shown above. Plywood WN 
section would be stronger, lighter, WA 
quicker to manufacture, and, when WA 
glued with electronic heat, would \) y 
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hy RCA engineers 
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to about 50,000 
BTU per hour. 


70-6231-41 
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SEND FOR MORE INFORMATION — | 
§ 

RCA, Electronic Apparatus Section, Box 70-41F, Camden, N. J. i 
Gentlemen: Please send me the specialized information on ; 
Electronic Heating for Wood Aircraft which shows how ( 
curved sections can be glued faster with electronic heat. 
PR NIN i i585 is .ccnsne ns spices gape nedaplgsioeads nabs duckononsssnensdbeeegh ss | 
(COBIOD IIT isin sccsssisactphcbansasectons car teaGpaeeetenentncsonstok Gua aad : 
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TOMORROW... 


Tomorrow, lamps and light will 
serve America in new ways, new 
forms, new places. Westinghouse 
Mazda Lamps in new shapes and 
colors, along with new techniques 
in lighting, will open up a whole 
new field of decoration and display 
for the store owner. And Westing- 
house Sterilamps—already widely 
applied by laboratories and food 
and drug manufacturers to reduce 
contamination from air-borne bac- 
teria — will be used in homes, 
schools and public buildings to 
lessen the risk of infection and help 
bring safer, more healthful living. 
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ool, soft, eye-easy light from Westinghouse Mazda 
Fluorescent lamps enables these four inspectors to scan 
millions of gleaming white pieces of gum in a day. And 
with See-ability to aid their search for blemishes or 

defects, not one in a hundred thousand pieces gets by! 


THESE EYES See-ability helps workers do a better job—faster, more 


efficiently. Under See-ability conditions, mistakes are 
a geeeaeee eS ee aS Ss eS See eS 


fewer, accidents reduced, materials saved, inspection 


speeded. And See-ability is weleomed by employees, too. 


must watch For it lessens ia a fatigue, promotes 7 
health and well-being. With the end of the war, will 
ija parade of 
ills 
Mili10OnS 


come new and bigger demands for See-ability in factories, 
stores, offices and homes. Whether you are modernizing 
existing installations or planning new ones, be sure to 
give your customers the advantage of See-ability with 
bright, long lasting Westinghouse Mazda lamps. 
Westinghouse Electric & Manufacturing Company, 


Bloomfield, New Jersey. 


estinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 






MAZDA LAMPS FOR SEE -ABILITY 


WESTINGHOUSE PRESENTS JOHN CHARLES THOMAS e¢ SUNDAY 2:30 EWT., N.B.C. 





TED MALONE e MONDAY, WEDNESDAY, FRIDAY, 10:15 EWT., BLUE NETWORK 





¢ 
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RESEARCH ( 


Recent Formica research assisted by new developments i 
the glass industry which produced glass mat and glas 
cloth fabrics, along with the perfection of new resi 
suitable for laminating, has made possible new Formic 
grades with many important electrical characteristics. 


Formica grade MF-66 is a low loss insulator at high 
quencies, which retains the high mechanical strength ¢ 
other laminated grades, and can be machined for rapi 
production. 


Grade FF-10 made with glass cloth base combines goo 
insulating qualities with very high heat resistance, and i 
just what is needed for such applications as motor si 
wedges. 


Grade FF-41 made with glass cloth has been especial 
developed to resist surface tracking and arcing. 


These valuable qualities are available in glass bas 
Formica to a degree that was never offered before i 
laminated plastic materials. Perhaps they can solve som 
of your problems. Samples for testing on request. 


“The Formica Story” is a moving picture in color showin 
the qualities of Formica, how it is made, how it is usedmy 
Available for meetings of engineers and business groups 


THE FORMICA INSULATION COMPAN 
4630 Spring Grove Ave., Cinti. 32, Oh 
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SPECIAL PURPOSE 
ALLOYS SINCE 1899 


Because resistance values, in Precision apparatus, must 
not change with age or temperature variations encoun- 
tered in normal operation, Driver-Harris Manganin is the 
most widely used. 


Originally imported, because no domestic process had 
yielded a comparable grade, D-H Manganin of vastly 
superior physical and electrical characteristics is available 
today... the result of unceasing Driver-Harris research. 


Technically advanced, exclusive D-H drawing and 
ageing methods produce Manganin of such fixed stability 
that it is not subject to “drift”. Special ‘‘tempers’’ and 
mechanical properties are allied with the perfect electrical 
characteristics of D-H Manganin to make it the most 
dependable resistance alloy for precision bobbins, 
Wheatstone Bridges, decade resistance boxes, poten- 
tiometers and National Bureau of Standards type resist- 
ance standards. 


If fixed stability and constant resistance under nor- 
mally variable operating conditions are “musts” in your 
resistor design considerations, use Driver-Harris Man- 
ganin to meet these more exacting specifications. 

Write today for the special Manganin bulletin con- 
taining complete engineering data, wire and shunt 
applications. : 


Driver -Harris 
COMPANY 
HARRISON, N. J. 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 





This FORGED Burndy service connec- 
tor can be used over and over again! 


“We use the SERVIT because it has far higher salvage 
value,” recently stated a prominent utility BE in discussing 
service connectors. 

This advantage of high reuseability can only be obtained 
from a connector which possesses unusually high strength 
...and the SERVIT has that in abundance. Skillfully forged, 
from special high-strength alloys, it permits high compres- 
sion between conductors, yet, withstands wrench torque, 
without distortion, time and aguin! 

To be sure of obtaining the high salvage value, ower 
costs, which this forged Burndy connector provides, be sure 
to specify SERVIT for all service connections. Literature on 
these, and other Burndy connectors, gladly sent on request. 
Burndy Engineering Co., 107 Bruckner Boulevard, New 
York 54, N. Y. 


IN CANADA: Canadian Line Materials, Limited, Toronto 13 
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in CHASE VENTILATED BUS CONDUCTOF 


oe arranged holes for internal this efficient bus conductor in plannin 
cooling by natural convection give new AC bus installations. For full detail 


) 


Chase Ventilated Square Tube unusually concerning Ventilated Square Tube, 
high current carrying capacity. Other fea- well as on other bus conductor form N 
tures you will welcome, these days par- write for the Chase Electrical Handbook veal, 
ticularly, include: exceptional rigidity — the I 
eliminating any need for auxiliary clamp- Here’s a Time-Saving Service § two 
ing devices ... maximum mechanical Bus conductor calculations keeping youl een 
strength (per pound of copper) in all swamped? Chase engineers will be glal Ei 
directions...and—note this—simple one- to work with you.on engineering prob - 
piece construction. lems, and consult with you on the m0 kind 

: You will want to investigate further economical size and shape of bus cot (Re 
CHASE these and the many more advantages of ductors for your requirements. Ti 
high 

keep 


CHASE BRASS & COPPER CO 


—Incorporated — 
Waterbury, Connecticut T 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION ‘Y 


ALBANY f CINCINNATI INDIANAPOLIS ¢ MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTA T CLEVELAND KANSAS CITY, MO + NEWARK PITTSBURGH SEATTLE 
BALTIMORE DETROIT LOS ANGELES NEW ORLEANS PROVIDENCE ST. LOUIS 
BOSTON HOUSTON MILWAUKEE NEW YORK ROCHESTER fF WASHINGTONT 
CHICAGO t Indicates Sales Office ¥ 


This is the Chase Network —handiest way to buy brass TUNE 
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ow off the secret list, 30-ton steam 
boilers of this new type are re- 
vealed as powering important units of 
the Navy’s anti-sub fleet. In each vessel, 
two boilers team up to generate high- 
pressure steam for the turbine drive. 
Efficient steam turbine operation 
whether on land or sea depends in large 
measure on efficient lubrication . . . the 
kind you get with Texaco Regal Oils 
(R& O). 
Texaco Regal Oils (R G O) — a new 
high in preventing rust and oxidation — 
keep steam turbine systems clean, bear- 


SST Rites ae RAS 


WNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT —C 


ing temperatures normal, governor ac- 
tion smooth and sensitive. These oils 
free themselves rapidly from air and 
water, are highly resistant to gum for- 
mation and sludging. 

Texaco lubricants have proved so ef- 
fective in service they are definitely pre- 
ferred in many fields, a few of which are 
listed at the right. 

Texaco Lubrication Engineering Ser- 
vice is available to you through more 
than 2300 Texaco distributing points in 
the 48 States. The Texas Company, 135 
East 42nd Street, New York 17, N. Y. 
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THEY PREFER TEXACO 


* More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 


* More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 


%* More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated with 
Texaco than with all other brands com- 
bined. 


* More locomotives and railroad cars in 
the U. S. are lubricated with Texaco than 
with any other brand. 


* More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


BS * HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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HOW MANY 
MAN-HOURS 
PER-MILE-PER-YEAR 
FOR MAINTENANCE 
F YOUR 


TRANSMISSION LINES 


O In dollars-and- 
cents, transmission line patrol and main- 
tenance is an important item in normal 
times. In wartime, man-hours on this job 
are even more Critical. A line on Lapp Line 
Posts is a year-in-and-year-out economy on 
either count. Power arcover, stones or 
bullets, even severe enough to rip a couple 
of petticoats off, leaves these rugged posts 
with ample security to do their job. Fog- 
type design eliminates need for cleaning. 
Puncture and cracking are unknown in 
these units. The records on hundreds of 
installations, in notoriously tough areas, 
show that it’s safe to eliminate most patrol 
cruises, and that insulators maintenance of 
all kinds is only a fraction of that on 
conventional high-voltage insulators. 
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YOUR PLANT 


with Allen-Bradley 
MULTI-UNIT CONTROL 





Many plant layouts can be streamlined by grouping the 
motor controls in a centralized location . . . with the pilot 
control wires running to push buttons on individual ma- 
chines. For such centralization of control, Allen-Bradley 


Multi-Unit Control is the answer. Each motor starter is a 
unit in a sectional cabinet that can be assembled to form 
a streamlined control center. It will pay you to investigate 
the many advantages of Allen-Bradley Multi-Unit Control. 
Write for more information. 

Allen-Bradley Company, 1316 S. Second St., Milwaukee 4, Wis. 


Rear view showing bus- t view showi - 
bars feeding Allen-Brad- Ccesibility of Allen-Brad- 
ley Multi-Unit Controls. ley Multi-Unit - Controls. 
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Limit switches are growing in importance 
to machinery designers and builders be- 
cause of the demand for completely auto- 
matic sequence operation. The application 
requirements are so diversified that 
the Allen-Bradley line lists several » 
hundred different types ... each one 4 
adapted to meet the needs of a par- 
ticular machine or duty cycle. 


The whole story of Allen-Bradley 
limit switches, and how to select and 
install them, is told in the 24-page 
data book known as Bulletin 801-802. 


Fork Rod or Chain 
lever Operated 









Baker Key Seater controlled with 


A-B Precision Limit Switches 
6 fit, 








Right and Wrong 
Ways to use limit 
switches, A handy 
guide for design. 
ers of motorized 


















machines, 


Do you use enough LIMIT SWITCHES? 


Here is a 24-page data book on limit switches ...and how to apply them 


It is a gold mine of information on 
hundreds of varieties of limit switches. 
It also contains a special section on 
“Right” and “Wrong” ways to install 
limit switches. 


2. 


Have you considered the possibili- 
ties of limit switch control on your 
machines or equipment? 


If not, let one of our specialists 
check your machines for possible im- 
provements with limit switch control. 


Or, send for Bulletin 801-802. 








Roller Fork' Rubber-tired Rotating: 
Lever Ge Roller Cam 





ALLEN-BRADLEY 


LIMIT SWITCHES FOR EVERY SERVICE 





Life ON THE PLASTICS NEWSFRONT 


PLASTIC FIGHTING POWER 
ON THE B-29 SUPERFORTRESS 


Shown here are a few of the applications of 
several Cyanamid Plastics on the B-29 Super- 


MELMAC* distributor fortress. 


A Bde and fi nA agnt In planning your use of plastics for electrical 
each 0 


ise h.p. 18-cylinder or mechanical applications you may find our 
Cyclone engines. ' experience helpful in a discussion of your prob- 
e lems. Your inquiry will receive prompt atten- 
y tion. Further information on any Cyanamid 
‘ Plastic ia be supplied on request. 


Molded alpha-cellulose-filled MEL- 


MAC for thermostatically con- 
trolled hot food containers. 


Harness sleeves of min- 
eral-filled MELMAC go 
to each of the MELMAC 
distributor heads. 


LAMINAC insu- 
lation for elec- 
tronic controls. 


High arc-resistant MELMAC for 
circuit breakers and relays. 


BEETLE* covers on precision 
snap action switches. 


Self-sealing gas tanks with  Mineral-filled MELMAC 
LAMINAC* backing. condenser housings in each 
motor. 


*Reg. U.S. Pat. Off. 


yanamid Plastics 
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We knew that Laytex-insulated wire was good. But actually, no one 
expected any single wire to stand up to all the tough war-usage that gueser \NSULATION AT ITs BEsy 
Laytex did. 
_ Laytex has taken arctic cold, tropic heat, moisture, mold, shock and 
wear, as no other wire has ever done heretofore. It has been used for 
virtually every purpose a wire can be used for—action-tested all over 
the world—and has come out with flying colors. 

Laytex has a proven record of delivering more electricity, more 
dependably, in more jobs than any other wire we know. 

Right now the entire output of Laytex Wires and Cables is going to 
the Armed Forces. But the day is steadily drawing nearer when manu- U. S. 
facture will be resumed for Buildings, Police and Fire Alarms, Com- 
munications, Signalling, Power, Control, and other exacting services. Reg. U. $. Trade Mork 

SERVING THROUGH SCIENCE TO PIONEER A NEW ELECTRICAL ERA WIRES AND CABLES 


eS 


UU) UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW YORK 20, N. Y. 
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This ceiling hangs from the lighting 








Adaptable to schools, offices, stores and industry... 


One hundred years ‘‘in lighting’ has taught us many 
things. 

Among them the fact that providing better lighting is 
not enough. The fixture must be designed to solve 
construction problems for architects and builders— 
rather than to present ew ones. 


So... in designing the Miller 2-light Troffer to be 
the world’s finest continuous fluorescent lighting sys- 
tem for offices, stores, schools and industry, we also 
designed it to be the most practicable to build with 
—and around. 


Therefore . . . the patented Miller Bracket, 
which makes it possible to hang the troffer 
from the structural ceiling and then to suspend 
the false ceiling (either wood or metal frame) 
from the troffer. This effects construction 


economies, makes for stronger construction 
and adds flexibility to the entire installation. 


In fact, so versatile is the Miller Troffer—in single 
units, unit combinations or in continuous light-strips 
“by the mile”—that its applications are almost as un- 
limited as the architect’s ingenuity. ~ 


It is simple to service. It encourages the beneficial use 
of adequate lighting—an important factor when the 
wartime bulge in industrial lighting tapers off and 
new users of fluorescent lighting are needed to fill the 
ap. 

Miller Engineers are in principal cities and, as we 
work with all light sources, including mercury vapor 
and: incandescent, they are unbiased. So call a Miller 
Engineer—or call us—and see why. The Miller Com- 
pany starts its second hundred years, still in the lead! 








fixtures 






















THE MILLER  ~ ‘ in Bracket Bracket for 
2-light position for wood metal ceiling 
ceiling A 
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THE MILLER COMPANY ec MERIDEN, CONNECTICUT 


ROLLING MILL DIVISION 
Phosphor Bronze and Brass 
in Sheets, Strips and Rolls 


IKLUMINATING DIVISION 
Fluorescent, Incandescent 


OIL GOODS DIVISION 
: Domestic Oil Burners 
Mercury Lighting Equipment and Liquid Fuel Devices 
WAR CONTRACTS DIVISION 
War Materiel 
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AS YOU SWITCH TO RE-CONVERSION 
MAKE CONTACT WITH YOUR TsB ELECTRICAL WHOLESALE 


He is your local headquarters for everything The electrical industry expects that the 
electrical. He handles and stocks for you Wholesaler’s war record under WPB, mag 


quality products of 50 to 100 electrical man- nificent as it is, will be topped in the vast 


ufacturers, located many miles away. He reconstruction era beckoning to us all. 


knows what’s cooking in reconversion cir- 

cles and understands the re-wiring prob- Our enthusiasm for Electrical Wholesalers 
lems ‘of the war contractors, subs and sub- —;, expressed in the T&B Plan of doing bus 
subs in his territory. ness, under which all T&B products are 


Call him in-for what he can tell you, as well distributed solely through their competent 
as for what he is ready to sell you. service organizations. 


a @® THE THOMAS z BETTS CO. 
manufacturers of electrical fittings since 1899 
ELIZABETH .1,.MEW JERSEY 
In Canada: Thomas & Betts Ltd. Montreal 
42 
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New improved Westinghouse fluorescent luminaires are the answer 
to a maintenance man's dream—no ‘“‘teardowns”’ every time a little 
replacement or cleaning is needed—no tight squeezes to replace 
starters or ballasts. And that’s not all... four styles are available 
for individual or continuous strip installation . . . for suspension or 
ceiling mounting. Any style can be mounted and arranged to provide 
just the right level of cool, glareless lighting required for any office, 
drafting room . . . or similar application. 

You'll be pleasantly surprised at the noticeable improvement in 
room appearance .. . and worker efficiency that results from light- 
ing with new Westinghouse fluorescent luminaires. Get full details 
from your Westinghouse distributor today. Or write for B-3332. 
Westinghouse Electric & Mfg. Co., Dept. 7-N., East Pittsburgh, Pa. 


© Westinghouse 


PLANTS IN. 25 CITIES + 20 OFFICES EVERYWH 
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Some day we shall have the pleasure 
of welcoming back to the Bell System 
the men and women who are now in the 
armed forces. They number more than 
55,000. Some 3500 released from ser- 


vice are already back with us. We shall 


A WELCOME HAND TO BELL SYSTEM WAR VETERANS 


have a warm welcome for the rest as 
they join-us again. Not only shall we 
be glad to see them personally but we 
shall be glad of their skill and energy 
for the big tasks which face the Bell 


System in the future. 


BELL TELEPHONE SYSTEM (A 





lt eats the same grub as planes 


And likes it! . . . Yes, a Homelite Portable Generator can be 
operated on high octane, highly leaded aviation gasoline. No 
special diet is necessary . . . even 100 octane gas, the fuel of 
planes, can’t harm a Homelite’s built-in gasoline engine. 


The simple reason is this ... the Homelite two-cycle engine has 
no exhaust valves to burn out. That’s right . . . no valves to foul 
with lead or carbon . . . no valve seats to reface. Its only valve is 
asimple rotary valve that governs the flow of fuel. 


This, plus automatic voltage regulation, a lubrication system 
that supplies fresh, clean oil at each revolution, are some of the 
many reasons why thousands of rugged Homelite Portable Gaso- 
line-engine-driven Generators are working in and around our 
military planes everywhere. } 


HOMELITE CORPORATION gam 


PORT CHESTER, NEW YORK 
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A Homelite Portable Generator isn’t 
too fussy how you treat it or how you 
use it. Just give it some gasoline 
with a proper mixture of oil and it 
will work all day and night. It will 
work in rain, snow, sleet or heat 

and furnish all the electric pow- 

Gm \er you need for operating 
2 powerful, flickerless flood- 
lights or handy electric tools. 


er 
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War's End Means “Load Drop” 
Here’s what to do about it 


HE END OF THE WAR -— even the end of a phase— 
means termination of factory contracts for war equipment. 
That, of course, means a drop in the consumption of electric 
power—a drop some plants are feeling right now. 
Here’s what to do to lick that problem—and the results 
will really surprise you. 


List Cooking and Baking Concerns 


List every commercial cooking and baking company now 
on your books. You already sell them electricity for light- 
ing, power and refrigeration. Talk electric cooking and 
you'll find they are ready to listen. They’re tired of trying 
to use worn out, obsolete equipment. They want to cook 
and bake the modern way— electrically—and now at Jast 
equipment is available. 


FOUND ONLY 
IN MODERN 


Equipment Now Available 


Tell prospective users of electric cooking that governmeft 
regulations now permit manufacture of equipment for eset 
tial civilian use. If present equipment is inadequate or beyond 
repair, they should consult local Hotpoint-Edison distributor 
of write to us. 


Take Advantage of Our Pre-selling — 


Notice how Horpoint-Edison advertising is reaching hotels, 
restaurants, bakeries, hospitals and institutions — in thei 
own trade publications. It is reaching your prospects. Take 
advantage of this — team up with it — in every way you Gi 


7 


Edison General Electric Appliance Company, Inc. 
5618 West Taylor Street, Chicago 44, Illinois 


OLDEST AND LARGESI 
MANUFACTURERS OF 


COMMERCIAL ELECTRIC COOKING EQUIPMENT ELECTRIC COOKING 


KITCHENS 
RANGES + BAKE OVENS - ROASTING OVENS EQUIPMENT 
DEEP FAT FRY KETTLES - BROILERS - GRIDDLES 
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The glazing of an insulator is the last op 
before firing . . . and as important to om 
performance as any of the preceding ope 
Increased ability to withstand the wea 
tamination resistance and a grea 
safety factor are alldependent upong 

This is the fifth in a series of adverti 
showing how insulators are made by 
plastic process in which all forming op 
are performed with the clay in plastic fi 

Write for your copy of the Pinco Catala 
ing Pinco Standard Insulators and Has 

Pinco Standard Insulators are catalogus 
Electrical Buyers Reference. 


“-_ 


coll 
29 In the dry room, the insulators are thoroughly dried prior 
to the application of the glaze and the final firing. Humidity is 
controlled automatically to insure thorough and uniform drying 
and to avoid development of internal stresses. This operation 
requires about 120 hours. 


274 Another important glazing operationist 
shown here on a 34.5 KV Transformer Busi! 
This is the precision application of the adhes 
glaze which will bind the porcelain sand firmly # 
uniformly. It provides a secure base for thet 
application of the cement which will hold them 
flange in place, thus. assuring higher mecha 
strength in the completed bushing. 


@ This is one of the most important inspections of the many 
to which all Pinco Insulators are subjected. Here any imperfec- 
tions or cracks which might be covered up by the glazing will be 
discovered and the insulator rejected. All dust and loose clay 
particles are blown away by a high-pressure air jet. 


Suspension Insulators . . . . Switch & Bus Insulators . . . . Distribution Pin Types and Guy 
- + « « One Piece & Multi-part High Voltage Pin Types . . . . Suspension & Strain Clamps. -: 





: 
: 
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28 Large volume production of the smaller in- 
alator units is achieved through the use of such 
time-saving devices as this automatic glazing 
machine, which was developed for the purpose by 
pinco. Note the unglazed firing foot on the head of 
the insulator, which has been parafined to prevent 
sticking to the kiln furniture during firing. 


29 Larger units are coated by rotating by hand 
in the liquid glaze. This is a fluid mixture of flint, 
feldspar, clay and coloring pigment. Rigid control 
in mixing is essential to insure a perfect “fit” of the 
glaze on the porcelain. Shrinkage of the porcelain 
itself and of the glaze must be uniform to avoid 
Tater “crazing” and to develop the mechanical 
strength and resistance to thermal shock for which 
all Pinco insulators are recognized. 


‘ D Test samples of Pinco Insulators, taken at 
fandom from each production lot are subjected to a 
seyere thermal shock test. The units are plunged 
mnto boiling water at 205°F. and then into a bath of 
pee water at 39°F., for a minimum of ten cycles 

ith @ vigorous flashover test after the Ist and 
Mth cycles. this test serves, not only as a check on 
‘Mie thermal integrity of the entire assembly, but 
) proves the uniformity of the glaze “‘fit.”” 
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Thermal testing si 


656 Main Street, Lima, New York 


SALES AGENTS—JOSLYN MFG. & SUPPLY CO., Chicago 6, Ill.; Kansas City 16, Mo.; Monticello 2, Ind.; Omaha 4, Neb.; Spring- 
field, Ill.; The Joslyn Company, New York 5, N. Y.; Baltimore 25, Md.; Philadelphia 2, Pa.; Richmond 21, Va.; Rochester 10, N. Y.; 
Washington 8, D. C.; South East Joslyn Co., Cincinnati 7, Ohio; Atlanta 3, Ga.; Cleveland 13, Ohio; Jacksonville, Fla.; Lexington, Ky ; 
Jobbers Supply Company, St. Paul 4, Minn., Portland 9, Ore.; Seattle 4, Wash.; Southern Joslyn Co., New Orleans 19, La.; Joslyn 
Southwest Co., Dallas 1, Tex.; Houston 4, Tex.; Joslyn Co. of California, Los Angeles 11, Calif.; San Francisco 3, Calif.; H. E. Burns, 
Pittsburg, Pa.; Paul A. Douden Co., Denver 2, Colo.; Paul Carson, Amarillo, Tex.; J. J. Costello, Boston 16, Mass. 


x Pinco No. 1060 Suspension Insulators. 
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he Poreelain Insulator Corporation 


Distribution Clamps . . . . Transmission Line Fittings.. . . . Transformer & Circuit Breaker Bush- 


ings... . Indoor Bus Support Porcelain . . . . Tree Insulators . . . . Lightning Arrester Porcelain 





Scovill Tube News 


Vol. 2 


SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn 


No. 4 


Corrosion of Condenser Tubes 
...Causes and Cures 


Scovill offers two folders on | 


obtaining longer tube life 


Among the common causes of corrosion 
im condenser and heat exchanger tube 
metal are the following, each of which is 
discussed in two folders which have been 
prepared by Scovill Manufacturing Com- 
pany engineers as one of three Scovill serv- 
ices to power plant operators: 

Film Fo 


ee 


rmation 


The ability of copper and its alloys to 
form protective films on their surfaces 
explains their inherently excellent corro- 
sion resistant properties. In order to be 
protective, the film must be adherent, 
continuous and relatively insoluble. The 
formation of soluble salts at the metal 
surface will lead to continued corrosion. 
Likewise, coatings which are porous, 
loosely adherent, friable or easily broken, 
or discontinuous, offer little protection to 
the metal. 


Corrosion 


Tubes in service under conditions which 
result in corrosion at the tube surface with 
the formation of soluble salts only, will 
undergo a uniform thinning of the tube 
wall. This is often experienced in acid 
solutions, particularly with oxidizing acids 
or acid solutions containing oxygen or an 
oxidizing agent. Solutions which' have a 
definite solvent action on the products of 
corrosion of copper alloys, such as solu- 
tions containing ammonium hydroxide or 
cyanides, would behave similarly. 


4 
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Impingement Attacl 
End Corrosion, etc. 


Rapid and repeated destruction of pro- 
tective surface films usually occurs at or 
near the inlet end of the tubes and is vari- 


ously described as “impingement attack, 
end corrosion, etc.” There are usually 
certain localized areas in a unit or sections 
of a unit where failures from this cause 
predominate. The destruction of protec- 
tive films at such localized areas is due to 
a relatively high velocity of the circulating 
medium, together with a turbulent con- 
dition and the action of entrained or 
separated air. 


Concentration Cell Action 


Many cases of localized corrosion and 
failure of condenser and heat exchanger 
tubes are due to local differences in solu- 
tion concentration or composition which 
may develop at the metal surface. A break 
in an otherwise satisfactory protective film 
may initiate such action. Cracks, crevices 
or other small openings at baffle or support 
plates where liquids may seep and become 
trapped are always a potential source of 
trouble in this respect. 


Corrosion of the ‘‘deposit attack’’ type 
(a special form of “concentration cell’ 
action) is directly due to the settling out or 
lodgment on the tube wall of sand, mud, 
coke, stones, wood, shells, flakes of iron 
scale, etc. Part of the metal surface be- 
comes shielded or protected by the deposit 
and usually becomes anodic to adjacent 
metal areas; intense pitting at such shielded 
areas is likely to occur. If the deposit is of 
sufficient size to interfere seriously with the 
flow of the circulating medium, turbulence, 
air separation and erosion-corrosion of the 
down-stream side of the tube may take 
place. 

tT) ite hie he ry... 


raft 4s 
LA aa a 


Vezincirication 
Brasses containing less than 85% of 
copper may undergo corrosion which re- 
sults finally in the gradual replacement of 
the brass by a spongy, porous copper 
deposit. This deposit may occur locally, 
developing into “plugs” of copper, or it 


may occur uniformly over the tube sur 

— in which case it is designated as “Ig 

type” dezincification. Conditions w 

favor dezincification of condenser & 

are: 

(1) Contact with waters slightly cic 
character and of a low degree 
aeration. 


(2) Relatively low velocity of wate 


the tube surfaces, or stagnant w 
tubes. 


(3) Relatively high temperatures. 


(4) Certain types of permeable scales of 
the metal surface. 


ulvanic Action 

The indiscriminate use of dissimi 
metals and alloys in any service, when th 
make good contact and are also subjec 
to a conducting medium, may lead tot 
early failure of one member of the cou 
In the design of equipment which is to) 
used for handling liquids, moist gases @ | 
vapors, therefore, the possibility of 
vanic corrosion should be given carefil | 
thought. 


Such are the common causes of trou 
The cures for these troubles may bed 
termined with the aid of Scovill’s two ot 
services: ee 

Service in Men, which gives you 
benefit, through consultation, of the ma 
years’ experience represented by Se 
engineers. 

Service in Metals, which gives ¥ 
complete laboratory and production fi 
ties (as national needs permit) in 
working-out of a solution to your problem 

For a further demonstration of 
in Manuals, of which the foregoing i 
mation is a sample, write us for Sco 
free “Condenser Tube Booklet”, cont 
ing diagrams, formulae, description 
alloys. Address Scovill Manufactum 
Company, 24 Mill St., Waterbury, ' 
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\ Suk add % Be dell: 


THIS IS NUMBER TEN in a Series 
of Scovill Advertisements to help 
you get longer life from condenser 
and heat exchanger tubes. 
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2 high potential tests, 
delay tests, vibration 
designed to carry 


lay curve, mechanical de- 
neering data. 


_ TRENTON, N. J. 
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‘* Marie is a trifle touchy ... for goodness’ sake, stop raving about 
the Air Conditioning and compliment the dresses!’’ 


ARIE needn’t worry. Her customers will buy 

dresses, all right. Because in the store that has 
modern air conditioning shoppers linger longer. 
clerks give better service ... . merchandise looks 
fresher, cleaner . . . and even the cash register rings 
more often! 

Modern G-E AirConditioning— properly applied 
and installed—does more than just cool the air. It 
keeps both temperature and humidity at ideal levels. 
It provides plenty of clean; fresh, actively circu- 
lating air. 

Today, General Electric Air Conditioning and Re- 


frigeration Equipment is being drafted by Uncle 
Sam for service with the armed forces and in wat 
industries. But after the war even better G-E equip- 
ment ...compact, flexible, and economical... will 
be available to stores, restaurants, hotels, offices, 
and homes. 

It’s not too soon to plan your air conditioning 
installation. Plan now, and when it’s time to. write 
the order—specify General Electric Air Conditioning! 

General Electric Company, Air Conditioning and 
Commercial Refrigeration Divisions, Section 41910, 
Bloomfield, New Jersey. 


Sr a a ort I, AN GGT Bi AF el Ny, 
ZX BUY...and hold...WAR BONDS <Z 
a a I OI 


tir Conditioning by 
GENERAL @ ELECTRIC 


Hear the General Electric Radio Programs: The “G-E ALL-GIRL ORCHESTRA,” Sundays, 10 P, M., E WT, NBC..." THE WORLD TODAY” News, Every Weekday, 6:45 P.M.,EWT, CBS 


«ay 
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We can be helpful in tube alloy specifications 


THROUGH its long experience in the designing 
and construction of heat transfer equipment, the 


Ingersoll-Rand Company has been a consistent 
user of Anaconda Tubes and Tube Sheets. 

Illustrated here are condensers for marine 
service, for an industrial plant and for a public 
utility, each presenting an individual problem, 
not only in design and manufacture but in tube 
specification as well. 


The wide variety of available copper alloys, 
ten standard and several special alloys, the engi- 
neering experience and research facilities that 
have been of assistance to Ingersoll-Rand and to 
so many other manufacturers and users of heat 
transfer equipment, are at your service. Publica- 
tion B-2 lists Anaconda Condenser Tube Alloys, 
compositions and fields of applications. We'll 
be glad to send you a copy. eons 


THE AMERICAN BRASS COMPANY-— General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company —In Canada: ANACONDA AMERICAN BRAss LTD., New Toronto, Ont. 
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y Check these design features —for the a 


Why G&W TYPE “FC” OIL FUSE CUTOU 


a 


- prevent cable & equipment trouble 
due to overloads and short circuits 
. . « protect men against accidents 









ee Steel tank, cover, cover clamp and expansion 
chamber. 


2) Cover and cover clamp interlocked, preventing 
eget or ee = fuse eae — in 
“OFF” position. ety in replacement 
is assured. 
a) screw and locknut in cover clamp insures 
or tight gasketed joint between-cover and 
©} Cover easily switched OFF and ON by means of | ; es @- 
a rod, very simple to adapt for gang-operation. —_ pass 
The hi voltage ratings have porcelain 
insert aie heute: and cover. 
i q and definitely : 
cleared in '!/. cycle. +FC42 interrupts ze 
25000 Kva at 60 cycles, single phase. "ED 


Simple inexpensive fuse link, easily replaced. 


All live contacts are well below the oil level and- 
the oil level is not critical. 


Beryllium copper spring centacts carry current 
without excess heating and provide ideal switching 
contacts. 





a 
LY 


eT 

: 
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ha F si 
Unit detachable compound filled potheads with = ft  } 
closed hoodnuts definitely seal cables and prevent 22 = 
migration of oil from tank. They protect cable px gal 1) 
ends against surges. eden | y 40 


The Resistoyl gasketed joints at the bottom of the P 
tank are easily made permanently oil-tight. | Fi ps 





—_ 
The bottom location of potheads reduces the wall ‘cme 
space to a minimum and provides for logical cable 
training. Overhead and subway style cable en- 
trances are interchangeable. 
G & W Type “FC™ Oil Fuse Cutouts are used in subway, vault ey 
and overhead installations. They are especially suitable for use 7 ~ 
ia locations which are exposed to corrosive fumes, explosive (ES : 
gases, salt air and inflammable dust. Their main purpose is the . fin ol _ 
protection of transformers, branch circuits and industrial serv- a a ye 
ices. They are also used for sectionalizing circuits under load. eS. 
With the simple gang-operating mechanism they serve as multi- we 
pole oil switches. 5000 volts, 200 amperes. 4 i rent 


CABLE 


POTHEADS . UNDERGROUND CABLE BOXES . MULTITAPS EVICE 


OIL FUSE CUTOUTS .SUBWAY OIL DISCONNECTS & SWITCHES 


G&W ELECTRIC SPECIALTY CO. 


7780 DANTE AVENUE CHICAGO, ILLINOIS 
Also made in Canada by POWERLITE DEVICES, LTD., Toronto 
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There are many other machine 
It is a part of me 


Gogether we are forging 
that will strike the shackles from men 


ith CGhy help, O Lord, I 


It multiplies the power of my hands—when my n 
It does true work—when my brain i . 
It does not falter—unless I falter. 
It does not stop—unless I forget. 


the lands of my enemies, slaves, under the whip, 
, Labor at their machines. 
But I amfree! 

I abide by my machine of my own free 


To man is my master—no man my | 
And this way is be 
? Ieis 


y unfaltering example we shall prove it est. 
Dy machine and 


This is our pledge—mine and my mach 
Gill Freedom's light comes on 
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This war poster, the eighth of a 
series, is published as a tribute 
to the men and women in war 
plants from coast to coast who 


inspired the messa ge. 


GENERAL CABLE CORPORATION 





If engaged in war work: larger bulletin board copies 
(25 x 35 inches) are available with our compliments. 
Write GENERAL CABLE CORPORATION, 
420 Lexington Avenue, New York 17, N. Y. 
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TOPS EVERYTHING 







he Shawmut Shur-Lag Fuse is made to protect, while giving the fullest range of safe, uninterrupted 

fircuit operation. Experienced engineering, scrupulous manufacture, and unusual patented features. ci 

account for its positive performance, full security, simple and rugged construction, and long operative fy 

ife. And besides, its renewal with the Shur-Lag Link is unequalled for ease, convenience, and speed. 
Specify Shur-Lag and dismiss the fuse question, as so many have. 
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THE CHASE-SHAWMUT COMPANY 
' NEWBURYPORT, MASSACHUSETTS 


rR eres mets vee 


SINGE 1893 





FUSE MAKERS 
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These Ducts . 
HAVE WHAT IT TAKES vs 


w< 
N 


Va 


—for reliable cableway service 


Here are some outstanding reasons why j-M Transite Conduit 
and Korduct serve so well under the most severe conditions— 


Inorganic. -- made of an asbestos electrolytic or galvanic action. 
and cement composition which Lower cable temperatures --- 47 
provides permanence and strength, advantage resulting from a rela- 
makes the ducts immune to rust tively high rate of heat dissipation. 


or rot. incombustible _,. won't contrib- 


Permanently smooth bore - - - gerous 
long cable pulls and replacements smoke, gases, or fumes. If burn- 
are made easier. Danget of dam- outs do occur these inorganic ducts 
age to cables is minimized. provide maximum protection to 
Easily and quickly installed .-- adjacent cables and permit easy 
long, light-weight lengths and removal of damaged conductor. 
simple assembly method assure * * * 

rapid, economical installation. For complete details on T ransite 
Immune to electrolysis _, . being Ducts, write for Data Book, DS- 
entirely inorganic and non-metal- 410, Johns-Manville, 22 E. 40th 
lic, these ducts are not affected by St., New York 16, “. . 


TRANSITE coNDUIT 


For exposed work and use underground For installation in concrete. Thinner walled 
without 4 concrete encasement. but a perwiseidentical with Transite Conduit. 


iM 
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a big job is done—valuable development, produc- 
tion and field test experience are combined in two 
quality products— the 709 B Sweep Generator and 
the 710 A Signal Generator. Here are two instruments 
every Television, FM and H.F. Laboratory can rely 
on for postwar design applications. 


The 709 B Sweep Generator covers the frequency 
band of 5 to 65 megacycles (center frequency). It is 
ideal for high frequency I. F. curve response study. 
Its calibration marker permits constant checking of 
band width characteristics. 


The 710 A Signal Generator, with a frequency range 
of 370 to 560 megacycles, is widely used for checking 
high frequency devices. This instrument provides 


Please note that deliveries of these 
instruments are subject to regulations of 
WPB General Scheduling Order M-293. 





CRUE UL 


for high-precision 


LSC OTL 


smooth and complete attenuation throughout its 
range, plus precision frequency control. 


Planning your postwar activity means planning 
your laboratory facilities as well. Now is the time 
to investigate the characteristics of these reliable 
RCA instruments. 


RCA bulletins containing complete descriptions and specifi- 
cations of the 709 B Sweep Generator and the 710 A Signal 
Generator will be sent promptly on request. 


RADIO CORPORATION OF AMERICA 


- ES." 
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a stitch in time 


saves nine... 


a 
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For certain uses there is no substitute for 
Mica. When substitution is attempted 


trouble follows. 


When you think of MICA think of MACALLEN, 
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“CYCLE OPENING 
NOW STANDARD 


WITH 


PACIFIC 
ELECTRIC 


ATV IAD 


Type RWE 


Faster Fault Clearance 
Gives Better System Pro- 
tection, Saves Contacts 
and Further Reduces Oil 


Deterioration . 


Now 5-cycle opening is ended for Pacific 
Electric Breakers, Type RWE, of 115-kv. and 
above. 

Faster breaker operation reduces system dis- 
turbance and gives better protection to your 
loads. 

Pacific Electric Breakers have been known 
for years for their fast fault clearance, a result 
of the fast-arc-extinguishing Expulsion Con- 

tacts and of the spring-actuated Motor Mechanism. And now 5-cycle 
opening is standard. 

Consider also that the Motor Mechanism eliminates expensive sta- 
tion batteries, heavy cables, short-life rectifiers or air compressors. It 
operates from a strong spring, automatically motor-wound from low 
AC or DC current, providing stored energy for 5-cycle openings and | 
fast reclosures. You get manual operation at the same constant oper- 
ating speed which permits perfect synchronizing. 


C. H. Cutter G.. B. Kirkwood 


108 Securities Bide. 137 8. Hi St Backed hy 38 Years Specialized Manufacturing Experience 


Seattle 1, Wash: os Angeles 13, Calif. 
ee ee For 38 years the Pacific Electric Mfg. Corporation has specialized 
ig ogpaaaa oes eee ae in the development and manufacture of high-voltage switching equip- 
New York 6, N. Y. Phoenix, Ariz. ment which is used the nation over. At scores of installations Pacific 
ee ew deiieiiies Electric Breakers are used for safe and quick protection from faults. 
one Block 508 Insurance Bids. And so successfully has been Pacific Electric’s 5-cycle opening that 
ital danas oo this feature is now standard on all 115-kv. breakers and above. Ask 


for full details. 


Other Representatives in Principal Cities 


Pacific Electric Mfe. Corporation 


5815 THIRD ST., SAN FRANCISCO 24, CALIF. . P.O. BOX 419, GARY, INDIANA 
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Mechanically and electrically operated air circuit bre 
board, withdrawable type, for wind-testing tunn | 
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Installed... 
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CENTRAL 


RIGID STEEL 
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SPANG-CHALFANT 


Division of The National Supply Company 


Executive Offices: Grant Building, Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 
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From designing and building trucks, to 
the production of airborne tanks might seem a 
long distance for any manufacturer to travel. 
The design and production problems might 
seem to be dissimilar. 

But not for Marmon-Herrington. 

For Marmon-Herrington has always built un- 
conventional types of vehicles—A//-Wheel-Drive 
trucks, track-laying tractors and tanks, even be- 
fore the war began. 

So, early in the war, when military strategy 


cs 


Marmon-Herrington Airborne Tit 


eT EE 





anticipated the need for a largé number of light, 
highly maneuverable airborne tanks for inva- 
sion operations, it wasn’t strange that Marmon- 
Herrington was asked to build them. Nor was it 
strange that they performed with great effective- 
ness when carried in giant gliders over, and 
landed behind enemy lines. 

Our real business, however, is tracks—and we 
hope it won’t be long until we can build all our 
customers need of them, for the many peace- 
time projects delayed by war. 


Asp ll Kocdtals 
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* BUY MORE IN '44...WAR SAVINGS BONDS * 


MARMON-HERRINGTON 


: 
} 


MARMON-HERRINGTON CO., Inc., INDIANAPOLIS 7, INDIANA 


Cable Address: MARTON 
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MULTIFORM 
COIL FORMS 


wouldn’t be surprising if you aren’t familiar 
with everything glass is doing in electronic 
equipment today. Progress has been rapid. In the 
above “circuit”, for example, you'll find it on the 
job in (twelve) vital places. At Corning right now 
we're making a lot of other electronic glassware 
that we can’t show. After the war we'll tell you 
all about it. 


It’s no accident that a major part of the electronic 
glassware in use got its start at Corning. We’ve 
dug in on some tough ones and ferreted out solu- 
tions. They told us we couldn’t solder metal to 


, 
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ie 
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“PY REX” and “CORNING” are registered trade-marks of Corning Glass 


'LECTRICAL WORLD @ October 14, 1944 


POWER SUPPLY 


glass — they needed glasses with a coefficient of 
expansion practically equal to that of fused quartz 
—they needed something to take the place of mica 
in capacitors — Corning Research found the an- 
swers to these and many other electronic problems. 


Our 250 glass experts—the men behind “Corning 
Research”— our facilities and all our knowledge 
of glass are at your service. Write for a copy of an 
informative new booklet “There Will Be More 
Glass Parts in Postwar Electrical Products.” Address 
Electronic Sales Dept. W-10, Bulb and Tubing 
Division, Corning Glass Works, Corning, N. Y. 
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* Refinery © Terminal 
Pipe Line «==Product Line 
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Typical Sinclair Refinery, Transbortation and Distribution Units. 


@ SINCLAIR produces oil from more than 8000 
wells located in the United States and Venezuela. 


@ MANUFACTURES all types of petroleum 
products in 10 modern refineries processing 
90,000,000 barrels of crude oil annually. 


@ TRANSPORTS 300,000 barrels of crude oil 
and finished products daily through 14,000 miles 
of pipe lines; also employs thousands of tank 
cars and a large fleet of ocean tank ships. 


@ OPERATES a chain of waterfront terminals 
from the Gulf of Mexico to New England. 


@ DISTRIBUTES petroleum products through 
2000 wholesale bulk plants which also service 
a network of many thousands of Sinclair Dealer 
stations. 


@ PRODUCES basic material for manufacture 
of synthetic rubber in one of the largest butadiene 
plants in the United States. 


Sinclair is America’s outstanding manufacturer of lubricants. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N 


66 
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LEINS 


FOR. YOUR PROPOSED 
EXPANSION 


Plans of public utility companies call for a large in- 
crease in power lines, communication lines and trans- 
port facilities as soon as war conditions permit the 


release of material and manpower. 


For whatever plans you are making, be sure to in- 
clude Klein tools and equipment to aid your men to 


do better work—to do it faster—to guard their safety. 


The name Klein has stood for the finest in tools 
and equipment for linemen since the first wires were 
strung. As advanced technology has demanded new 


tools, the Klein line has kept pace. As soon as the 


war ends, Klein equipmient will be available, repre- 


senting tops in quality as it has “since 1857.” 


ASK YOUR SUPPLIER 


Foreign Distributor: International Standard Electric Corp., New York 


This book on the care 
and safe use of tools 
will be sent without 
charge upon request. 


Since 1857 


re ; Mathias maT) its 


Sami 3906 BELMONT AVERUE., CHICAGO 18, TECie Oss 
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eee-BLOOD TEST 


Blood counts, blood clotting fests so vital 
before operations, blood typing for transfu- 
sions, are some of the medical miracles which 
have helped to prolong life. 








As blood is the “fluid of life”, the electrolyte solution is the life 
blood of a storage battery. The common test of its specific 
gravity indicates the state of charge and available capacity. 


Periodical checking and testing of your Gould batteries will 
assure your attaining 100% of rated capacity throughout 
their life expectancy. > 


If you have not solved your battery requirements we invite you 
to use the facilities of our engineering department to assist you 
in getting the proper installation to fit your needs. 


Write Dept. 1210 for Bulletin 1000 on Sealed-in Glass Batteries 
for Stationary Applications. 


GOULD STORAGE BATTERY CORPORATION cerew, x. v. 


Factories: Atlanta @ Chicago @ Dallas e Depew @ Leavenworth e Los Angeles @ North Bergen @ Rock Island 
St. Paul @ Siowx City e Zanesville 


— Buy War Bonds— 
es FOR EXCELLENCE IN STORAGE BATTERY PRODUCTION AT DEPEW PLANT 
—— 


GOULD 


Since /898 tHE BATTERY PICKED BY ENGINEERS 
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i GOULD FAURE NEGATIVE py, 
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One of a series of informative article 
for users of industrial batteries 


The Plante battery is the oldest g 
storage battery designs. It was adoy. 
ed as a Gould product at the stare, 
this century and: since that time hy 
been the subject of constant reseg 
and experimentation. #€§ 

Today the positive plate of thm 
Gould Plante is manufactured froma 
single piece of pure lead. This is role 
to a predetermined thickness and the 
blanked to shape. The blank, in tum, 
is “spun” to give it its characterisicm 
ribbed cross-section. #§ 

After ribbing the plate is electp 
chemically processed to cover bothil 
surfaces with a thin dense film of ; 
crystalline active material. This sm 
created from the pure lead itself . 
when normal wear causes a loss of thie” 
active material, it is replaced by thi” 
charging action. This gives the Gould 
Plante its sustained capacity, flag 
voltage and long life. ; 

To take full advantage of the er-— 
ceptional performance of this Gould 
Plante positive plate, it is necessat 
to have a negative plate equally a 
pable of long life and sustained capac- 
ity. To do this Gould has adopted an 
improved Faure type negative plate 

As made by Gould this Faure neg. 
ative consists of a cast antimonial 


|lead grid, using the interlocking bar 


design. Gould applies to this grid lead 
oxide compounded to special formula 
created in Gould’s research laboratory. 
This negative formula is so compoun¢- ( 
ed as to obtain a balance between 
active material and expander. It ‘ 
assures retention—during the entire 
life of the battery—of a highly porous 
sponge-like metallic negative material, 
yet without excessive expanding action 
of the material which would necessitate 
mechanical means to hold it in the 
grid. It then has close electrical cor- 
tact with the grid members, low 
internal resistance and high sustained 
capacity in balance with the Gould 
Plante positive plate. 


For the two outside negative plates 
Gould has made special improvements 
in the Faure design. The inner faces 
of these two plates are the same 4 
the other negatives but the external 
faces have alternate narrow horizont 
openings and broad solid secti@ 
This “barricaded” design effecti¥ 
prevents over-expansion and loss 
useful negative active material. | 
still another reason why the G® 
Plante battery is best for cont 
and standby operations. —_¢ Adoertisematl) 
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_|How to modernize Spot Welders 
i for as little as ‘10590! 












sa 


SNS 






Safront Timer and High-Speed 
| Contactor eliminate human element 


‘| and assure uniform weld quality 


Spoilage goes-down and production goes up when Al 


Mn _ L ‘ : Top—TYPE TBS-1 SAFRONT TIMER automatically 
, 
¢§ welding power is controlled automatically. And it's a Goatrole derction of weldhig Gael AM" live” ports 


€ i : i ; i ; behind rotective panel. Timer adjustments 
simple matter to equip machines, now in service, with are be @ prote: panel. i 
P quip ‘ : can be made simply by turning the small knurled 


modern timers and contactors for that purpose. wheel on the panel front. Timer dial is calibrated 
Your nearest Square D Field Engineer will be glad °° '00 cv<les. 


‘ : : Bottom—HIGH-SPEED CONTACTOR closes and 
to check up on your present welding equipment. Quite nane he deadt to:the pilaiend of te sudeinias 


often, such check-ups lead to substantial improvement welding transformer. It is designed specifically for 
, . fast operation and heavy loads. Notice ample 
in quality and output—at very little cost. ventilation and generous wiring space. Knockouts 
for conduit entrance are provided in both top 
and bottom. 










SQUARE J) COMPANY 


DETROIT ° MILWAUKEE ° LOS ANGELES 






you want today’s best... 


not yesterday’s 


This ad—third in a series on “De-ion” (fuseless) Circuit Breakers fi 
1944— is addressed to those men in American Industry who want todays 
best .. . who believe that yesterday’s best should remain history. 

Every industry, large or small, depends almost wholly on 115, 22, 
440 or 550-volt circuits for electric power. These circuits demand 
modern protection. 

Older methods of circuit protection, like horse cars, at one time wert 
adequate—possibly—for the job. But today, the job has outgrown them 
New and better circuit protection .. . like new and faster transportation 
. - - makes continued operation of old equipment, in many cases, boll 
unwise and costly. 

Operating and management executives will do well to consider this 
question: 

“Are our circuit protective devices really adequate for today’s conti 
tions and equipment—or are “horse-car” methods costing us lost tim 
delays and unnecessary risks to men and machines?” 


The facts on the opposite page may help answer: this question. a 
J 


Westi ghous¢ 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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protection for modern plant equipment.... 
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lore positive protection for circuits and machines. “De-ion” Break- 

; s give accurately calibrated, automatic protection against severe overloads 

re § why. is ahd short circuits . . . the same protection that safeguards vital equipment 
# our modern battleships. 


eeps machines on the job. No unnecessary time out—“De-ion” Break- 
s do not interrupt production on harmless momentary overloads. When 
breaker does operate, service can be restored simply by closing the breaker. 
othing to replace or repair—no idle time lost waiting for special main- 
enance attention. 
yeater Safety. Completely molded insulated enclosures are positively 
baled to protect workers and maintain calibration. Circuit breakers cannot 


blocked with coins, nails, or other foreign articles. 


ower costs—“De-ion” (fuseless) Circuit Breakers have a lower lifetime 


othing is destroyed or requires replacement when breaker operates. 


Ask your Westinghouse representative for facts and figures. Westinghouse 
ectyic & Manufacturing Company, P. O. Box 868, Pittsburgh 30, Penna. 


“DE-ION” /fuseless| CIRCUIT BREAKERS 
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THESE 


Cjeiloloy Plirs 


WILL BE BACK 
IN HOMEFRONT SERVICE 


Here is another Crescent 

Tool product that someday 

», will be coming back from 

ore’ “the wars.” The very popular 

Gicsient Linemen’s Side Cutting Pliers 
made of forged Crestoloy steel. 


We do not hesitate to admit that — like 
other Crescent Tools — military service 
has made them better, stronger and more 
serviceable in use. 


This tool was designed to meet the needs 
and rugged use to which it must be ap- 
plied. Each one is individually tested on 
our specially designed testing machines. 
As long as the war lasts, Crescent Tools 
will be “few and far between.” With war’s, 
end, they will be available to good mech- 
anics everywhere. 


CRESCENT TOOL CO., JAMESTOWN, N. Y. 


Crescent No. 1950, Linemen’s 
Side Cutting Pliers. Made of 
forged Crestoloy Steel in 6,7 — 
and 8" sizes. 
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Every electrical utility will benefit 
from Anaconda’s national advertis- 
ing campaign 


ANACONDA’S advertising campaign 
is aimed at creating a sounder basis 
for your postwar business. It urges 
postwar planners to allow extra 
capacity in wiring plans. It puts the 
spotlight on the big increase in the 
demand for power and equipment 
sure to come. 


FRAT ae eT NLM Ee 


Don’t overlook the opportunity 
to tie in with this special campaign. 
Plan now to get a maximum share 
of its benefits. Link your own pro- 
motion to your local adequate wir- 
ing bureau activities and Anacon- 
da’s basic advertising theme: It’s 
always wiser to Wire Ahead! ccs 


BUY MORE WAR BONDS 
© Full pages like these, in color, appear regularly each month 


in Time, Newsweek, Business Week and leading industrial 
publications read by America’s foremost postwar planners. 


we’ ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4... Sales Offices in Principal Cities 


a hice Wshos and Coble of Cofepoer CL 4 The Lifle Lined of our WMalion. 


, 
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How to take 


full advantage of 


the economy... 
long life... effective 


illumination of...... 


Why COLD Cathode? 


Long lamp life and lower maintenance costs are and managers insist on cold cathode fluores, 
always desirable, sometimes supremely impor- _ particularly when maintenance man-poq 
tant. These are outstanding characteristics of | must be conserved. Notice the list shown} 
Zeon cold cathode fluorescent lighting. That —_ low; if you have not used Zeon lighting get; 
is why many architects, builders, contractors, _ tails now from Federal Electric Company, 


A well-designed installation of Zeon 
cold cathode fluorescent lighting at Ohio 
Farm Bureau, Columbus. One row of 
Novial Gold and two of warm white 
18 mm. Zeon tubular lamps are in each 
side of the double cove. The vestibule 
is illumined by a “Saturn” fixture, of 


curved tubular lamps, 











ANT § 
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The many advantages which cold cathode lighting offers can 
be best realized when the lighting is tailored specifically for the 
area to be illumined. That is one of the advantages Zeon cold 
cathode fluorescent lighting offers. It is available both in special 
design, lengths, sizes and shapes and a variety of colors; and in 


standard size tubular lamp units. 


Many locations |require a high level of glareless, shadowless 
lighting. This can be done with Zeon standard units or with long 
lines of tubular lamps. Either of these can be supplied and in- 
stalled by your electrical contractor. In other locations, illumina- 
tion may be subordinated to decorative effects. Such installations 
are especially effective in hotels, theaters, stores and shops, where 


straight or curved units and various colors may be required. 


To meet these special requirements, Zeon cold cathode light- 
ing can be tailored for you by Federal Electric Company, Inc. 
and installed by your contractor under the supervision of your 


architect. 


SEND US DETAILS OF YOUR PROBLEMS 


TN css) ata ke) 


Federal Electric Company, Inc. has wide experience 
.in the manufacture, installation, and operation of stand- 
ard and custom-built lighting systems. Its experience 
Sees and that of its engineers may be valuable to you. If 
aL you will send us details of your lighting problems we 
will be glad to help you solve them. Write us at 225 
North Michigan Ave.; Chicago 1, or 8700 South State 
Street, Chicago 19, Illinois; or call any of the offices 


‘ 5 listed below. 
Mat (hb ag . ree ee 
% y : LIGHTING DIVISION 


FEDERAL ELECTRIC COMPANY, INC. 


8700 SOUTH STATE STREET, CHICAGO 19, ILLINOIS e TELEPHONE VINCENNES 5300 
225 NORTH MICHIGAN AVE., CHICAGO 1, ILLINOIS © TELEPHONE STATE 0488 
SUBSIDIARY COMPANY: FEDERAL BRILLIANT COMPANY, ST. LOUIS, MISSOURI 


ae Seige : Branch Offices: Cincinnati « Dallas « Duluth « Houston « Indianapolis « Kansas City 
eatin ; Louisville » Milwaukee * Minneapolis « New Orleans * New York + Philadelphia 
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The switch must be OFF before the door can be 
opened. Thus, protection against live parts is assured 
by the Type A 


SHUTLBRAK 
SWITCH 


These switches may be used singly — banked in groups 
— assembled in well-designed switchboards or panel- 
boards — or installed as plug-in units on @ Busduct 
...On motor circuits— at service entrance —or on 
installations requiring an operating switch — they give 
efficient dependable service. 

The @ Shutlbrak Switch is unique in that the contacts 
are shuttled on and off— with the roller type main 
contact and the auxiliary contacts enclosed in an insu- 
lated shuttle. This shuttle assembly, in turn, is entirely 
surrounded by insulating material. 


@ Kamklamp (pressure type) Fuseholders take either 
ferrule or. knife-blade types of fuse terminals. The new 
@ Solderless type Pressure Connectors assure perfect 
contacts. 


Capacities: 30 to 1200 amperes, inclusive, for 250 
volts AC or DC, and 575 volts AC, in 2, 3 and 4 pole 
types... Approved by Underwriters’ Laboratories, Inc. 


For detailed information 
and suggested specifications for @ Shutlbrak Switches, Switch- 
ds and Panelboards, write for illustrated Bulletin 70... 
Frank Adam Electric Company, Box 357, St. Louis (3), Mo. 


design, and ) Kamklamp Fuseholders. ; 


Kamklamp 
Lev 


er 
(closed) 


: 
x 
%s 


The above cuts show details of shuttle assembly, contact 


Molded > 
Base 
Kamklamp 
Fuseholder 
One Piece 
Base 
One Piece 


Pressure Connector =a 


Details of () Kamklamp Fuscholders and p Solderl er 
Type Pressure Connector. § 
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Agh Frequency Cables 


MEA SR ES TO EVERY HIGH STANDARD 


A big family — 29 types of high frequency cable — yet 
so high are their standards of construction and per- 
formance that every one of the following Intelin High 
Frequency Cables meets all the requirements of the 
most exacting specifications: 


1. Coaxial, Solid-dielectric, Semi-flexible Lines: *RG-5/U, 
6/U, 8/U, 9/U, 10/U, 11/U, 12/U, 13/U, 14/U, 15/0, 
17/U, 18/U, 19/U, 20/U, 29A/U, 54/U, 54A/U, 58/U, 
59/U. 
2. Coaxial, Air-spaced, Low Capacitance Lines: 7/U, 62/U, 
63/U. 
3. Coaxial, Attenuating Lines: RG-21/U, 42/U. 
4, Coaxial, High Impedance, Spiral Delay Line: RG-65/U. 
5. Dual (balanced) Lines: RG-22/U, 57/U. 
6. Dual-coaxial, Highly Balanced Lines: RG-23/U, 24/U. 


To date, for every new high frequency cable need, 


Intelin has developed and produced the answer. 
TRyge wemaber detanetone ave sheep Whatever your requirements in high frequency 


of the Army-Navy R. F. Cable Coordi- 
nating Committee. cable, consult Federal first. 


Federal lelephone and Kadio Corporation 
ee yo wark ], N. J 
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Factory Inspector finds a roll of Gold Seal 
Tape that RAVELS! 


Jénicins Bec. There sure would be a crisis if a defective roll of GOLB 


al k : i ae : 
Diamond SEAL Friction Tape ever got as far as this without being 


Seal Frictio iris : 
and Rubber spotted... but there isn’t a chance of that ever happening! 


Tapes which 
Gat. Metesel For Jenkins controls GOLD SEAL Tape quality every step 
Specifica- of its cautious way from start to finish . . . checks tensile 
strength of the base cloth . . . tests each batch of compound 
. . . sees to it that this tape has just the right tack to stick 


to the job (without sticking to the hands!) ... 


Even when each roll is as right as rigid control can make 
it, it’s snugly sealed in cellophane to make sure it reaches 
you factory-fresh .. . from Jenkins Bros., Rubber Division, 
80 White Street, New York 13, N. Y. 


FRICTION and RUBBER TAPES 
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A modern,. low-cost method of centralizing motor control and combining it 
with an AIR-COOLED Transformer has long been requested by Plant Engineers. 

Now—it’s here! ; . . an air-cooled Power Center as acceptable in appearance 
as it is in performance. No need to hide this unit in a vault . ... either for looks or 
for safety. Install it anywhere indoors without fireproof vaults. 

A Westinghouse Power Center is a completely co-ordinated unit substation, 
factory-assembled and tested, and delivered to your plant ready to be connected 
for service. It consists of: 

A HIGH-VOLTAGE SECTION (15,000 volts or less) 

A TRANSFORMER SECTION ( 2,000 kv-a or less) 

A LOW-VOLTAGE SECTION (_ 600 volts or less) 

By installing this Packaged Power at load centers, you’ll save as much as 75% 
of the mins and improve voltage regulation. 

estinghouse Electric & 


J-70431 


A SMART LOOKING, NEW 


Pe- Cold wowen CENTER 


Westin nghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


PACKAGED POWER 
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Yace SAFETY SWITCHES WITH “CLAMPMATIC” CONTACTS 


Even if we wished, we could not meet the 
nation’s total demand for Safety Switches... 
But it is gratifying to realize that we are 
attracting the greater part of the business 
placed by users who insist on highest 
quality. 

This they get in BullDog with its exclu- 


ELECTRIC 


BOX 177, R. PK. ANNEX, DETROIT 32, MICHIGAN 
in Canada: BullDog Electric Products, Ltd., Toronto 
Field Engineering Offices in All Principal Cities 


Buy More War Bonds 


. 








sive Vacu-Break principle of arc suffocation 
- . - plus the Clampmatic feature which 
assures contacts tight as a bolted connection 
- - « plus stylined cabinets of modern 
design . .. all at no price penalty! They 
pay no more but get a lot more! 

Capacities from 30 Amp. to 1200 Amp. 


Also Manufacturers of 
SaftoFuse Panelboards—Switchbeards— 
Circuit Master Breakers—BUStribution 
Duct, for “plug-in” power—Universal 
Trol-E-Duct, for flexible lighting—Iindus- 
trial Trol-E-Duct, for movable “loads.” 
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WHAT HAPPENS HERE ? 


The top surface of this stick is in compression; the bottom was in tension, and broke. 
Likewise in a heating element: as it is turned ‘‘on” and “off”, it alternately stretches and 
shortens itself, and thus subjects the surface of the wire to a cycle of tension and 
compression. This buckling action tends to make the oxide coating of the wire 
flake off. The wire that lasts the longest, is the one that flakes off the least. Chromel 
holds its oxide skin tenaciously tight, and hence makes the most durable 


heating element. For satisfaction, specify Chromel, described fully in Catalog-M. 


RESISTIVITY @ 68°F 


WIRE RIBBON 
(C.M. Ft.) (Sq. M. Ft.) 
Chromel-A . . . . . 650 Ohms 510 Ohms 
Chromel-C . . . . . 675 Ohms 530 Ohms 1 HOSKINS | 
Chromel-D . . . . . 600 Ohms 471 Ohms CHROMEL 
Copel. «ss « « & © Qe Ohms _ 231 Ohms eae rT ee 


pais 


OSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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PROOF FROM THE PRESS? 


-. Seven of the victims manhandle 
ij/by street thugs were blue st 
»|mothers. Fourteen were patrioti 
“twomen on their way to work 
Awar plants when they were 
/ | Saulted. — Se. tat 
y | Ady 
ae amgerortment officlas 
: a ne wave with alarm. 

a it there is little they can di 
he department is spread thin acr 
miles of city blocks. Men are sorely 

needed on beats. 5 

This type of criminal strikes 
lently. He lurks in dark shado 
behind porches, trees and drive- 

ways. He moves when noone i 

near. He operates along dimly-lig 

esidential streets. ae 


f 


ANN 


ry 


eo 
se 
me 


: C € po- 
a car he waits. Men| | 


2 bees 

y lice. If € see , : 
‘.|in squad cars are at. a disadvantage] 
j¢} aainst him ; oak 


TD a. 


a6 ay 


ICK up almost any daily news- 

paper. See the rising tide of pub- 
lic indignation over the increase in 
nighttime traffic accidents and crime. 
Notice, as in the typical clipping above, 
how often the blame is being placed 
on poorly lighted streets. 

This is your opportunity! 

By acting now, you can help solve 
this problem and win lasting public 
good will. Recommend, wzrge a post- 
war program of adequate street light- 


ing for the communities you serve. 
Identify your company as the leader 
in a movement that promotes the 
general welfare. 


As a starter, write for your free copy 
of this new book. It was published 
specially to help you capitalize the 
good will building possibilities of 
good street lighting. The Street Light- 
ing Section, National Electrical Man- 
ufacturers Association, 155 East 44th 
Street, New York 17, New York. 
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irbanks- 
otor. 


@ Ithas theexclusive Fai 
Morse Copperspun R 


sealed in 


optional conduit box 
ngs, 


assembly. 
e It has cross-flow ventilation 


Fairbanks-Morse 
General-Purpose Motor 


Features of the New 
e It is a 40° C. motor. 
e It is a protected motor. 
e It has ball beari 

and protected. 
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FAIRBANKS, MORSE & CO., 
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After the war, the name Fairbanks-Morse will continue to 
mark performance-proved products only, as it has for 114 years. 
No race to get civilian products onto the market 


early will tempt us to break this pledge. 


DIESEL LOCOMOTIVES @ DIESEL ENGINES © GENERATORS @© MOTORS @ SCALES © PUMPS ® STOKERS @ RAILROAD AND FARM EQUIPMENT 


BUY MORE 
WAR BONDS 
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No. ] of a series 


published by SYLVANIA 
for users of 
fluorescent lighting 


METHODS OF MOUNTING 
FLUORESCENT FIXTURES 


It’s a good idea to be sure that the flu- 
orescent fixtures you buy will be adapt- 
able to the type of hanging necessary 
for your installation. Below are shown 
and described nine typical mounting 
methods. 


SURFACE MOUNTING 


Most commercial 

fixtures can be bolted 

to ceiling mounting 

plates, Fig. 1, which 

are screwed to wood 

ceilings or toggle- 

bolted to plaster. 

Surface mounting is most popular where 
ceilings are low or unobstructed by pipes, 
beams, etc. Otherwise pendant mounting 
is used. (Note: Industrial type fixtures 
can be surface-mounted by using slide-grip 
hangers, Fig. 2, which are described under 
pendant mounting. ) 


Surface Mounting 

With Slide Grip 
Slide-grip hanger, 
Fig. 2, is fastened to 
ceiling with bolt or 
lag screw. It grips the 
lengthwise grooves in 
the top-housing at al- 
most any point. 


PENDANT MOUNTING 


There are two basic methods of pendant 
mounting: 


(a) The supporting chain, Fig. 3, or con- 
duit, Fig. 4, is fastened directly to the top- 
housing. Advantage: low cost. Disadvan- 
tage: if obstructions at the ceiling prevent 
a straight run of chain or conduit from fix- 
ture to ceiling, the 

fixture must be 

moved until a clear 

position is reached. 

This may not be the 

best position for light- 

ing the work. o 


SS 
Direct with Chain = < 
-—™ 
The chain from the a 


Suspension 
ceiling is fastened (Fig. 3) 


with S-hooks to the 
pair of hanging- 
brackets at each end 
of the top-housing. 


Direct with Conduit 
Suspension 


Threaded conduit 
with lock nuts is fas- 
tened to ceiling beam 
or outlet box. The 
other end enters the top-housing through 
knock-outs. Ornamental canopies are some- 
times used at the ceiling end of the conduit. 


(b) To overcome ceiling obstructions, the 
top-housing of some fixtures is grooved on 
both sides to accommodate a pair of metal 
clamps, which can be fastened at almost 
any point along the grooves. Then the 
hanging device (chain, etc.) is fastened to 
the clamp. This permits the hanging de- 
vice to be fastened at 

the most practical 

point on the ceiling 

and permits the fix- 

ture to be placed at, 

or close to, the best 

point for illumina- 

tion. Various meth- 

ods of using these 

slide-grip hangers are 

shown below. 


Slide-grip with Chain 


S-hooks fasten the chain to the slide-grip. 
Fig. 5. 


Slide-grip with Rod and Ceiling Aligner Bar 


A threaded 5/16”-di- 
ameter rod is fastened 
to the slide-grip with 
a nut, Fig. 6. At the 
ceiling, a U-shaped 
ceiling aligner bar is 
fastened with lag 
screws or expansion 
bolts. The free end of 
the rod is fastened to 
the aligner bar witha 
nut. This insures accurate vertical and 
horizontal alignment of rows of fixtures. 


One Standard—The Highest Anywhere Known 


W SYLVANIA ELECTRIC PRODUCTS INC. 


SALEM, MASSACHUSETTS 


Slide-grip with 
Messenger Cable 


Instead of vertical 
supports, messenger 
cable parallel to the 
floor may be used to 
support fixtures, Fig. 
7. Slide-grip hangers 
can be supplied with 


.a cable clamp for 


mounting the fixture 
in line with, or at 90° 
to, the cable. 


To offset sagging in 
the cable, the cable- 
clamp is bolted to an 
inverted ceiling 
aligner bar, Fig. 8. 
This bar is bolted to 
another, which in turn 
is bolted to the slide- 
grip. Drawing up the 
bolts that join the two 
aligner bars permits 
the fixture to be made 
level with others in 
same row, 


CONTINUOUS ROW MOUNTING 


Where continuous rows of fixtures are de 
sired, individual fixtures may be joined 
along the top-housing with joining straps, 
Fig..9, which also provide continuous wite- 
way enclosures. End plates are used at the 
ends of each row. 


ADAPTABILITY IS IMPORTANT 


Sylvania Industrial Fluorescent Fixtures 
are designed so that they can be mounted 
by any of the methods described above 
This makes them fully adaptable to al 
conditions in your plant and permits fe 
use if remodeling alter; ceiling layout. 


For Additiona) Fixture Data, Send 
For The Free Booklet: 


“How to Solve Your Industrial | 
General Lighting Problems with 
Fluorescent at Its Finest”’ 


FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES, INCANDESCENT LAMPS, RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC pevices 


84 
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external ends—-may be easily r 
marked. 


| important 6. SYNTHETIC RUBBER BUSHINGS—Fit the power leads 


snugly, exclude dust and: provide flexible, nonchafing pro- 
tection—water and oil resistant. 


he 7. MICA INSULATION—Contacts liberally spaced on mica- 
insulated shafts to give wide separation between opposite 
polarities. 
8. INDOOR OR OUTDOOR SERVICE—Designed so that 


snow or ice will not impair operation. Suitable for outside or 
inside cranes, 


9. SMALL RESET TRAVEL—High crane lifts, because the 
amount of travel between “run” and “tripped” positions, has 
been kept at a minimum. Split-type, bakelite guide for hoist 
cable on standard cranes.. For multiple-reeved crane blocks, 
special guides may be bolted or welded to the steel weight. 


10. LONG LIFE—Dependable and fool-proof. A. test of 
over |4 million operations has shown the No. 20 is thoroughly 
sound, mechanically and electrically. 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79th STREET CLEVELAND 4, OHIO 
A Crane Without A Youngstown Is As RISKY As A Boiler Without A Safety Valve 
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“We Reduced Fuse Maintenance 
and Eliminated Costly Shutdown 


~on our Tube Mill with 
BUSS Super-Lag Fuses. 


Vice Pres. in charge of Operations 


Ri Mr. H. W. Smith, 
tone Co., Riverton, Virginia 


Riverton Lime & S 


BUSS SUPER-LAG 


so 
LD THROUGH WHOLESALERS 


ELEC 
TRICAL WORLD @ October 14, 194 








—_—————— 
fe on 


C 
S 


ry y 


44 





Mr. Smith explains — 


on o 
to fuses blowing. A sales 


Lag fuses mi 


we stopped having needless fuse bl | 
5 with preventing these interruptions 


time-lag of BUSS fuse 


of our pr 


99 
maintenance costs. 


ee 


IME AFTER TIME in plant after plant, the 
‘om of BUSS Super-Lag fuses has reduced 
fuse maintenance, saved production time, 
saved money, and kept production up. You, 
too, can get the same result by using BUSS 
Super-Lag fuses. The experience of the River- 
ton Lime and Stone Company is one of a long 
list of successful installations that proves that 
fuse blowing on harmless overloads can be 
reduced by using BUSS Super-Lag Fuses. 


BUSS fuses require no maintenance or 
periodic inspection. They don’t open need- 
lessly. If one opens, you can be sure some 
condition needs correction. When one opens, 
it requires less than 45 seconds to renew with 
an inexpensive link. 


Here is why BUSS fuses greatly reduce 
or entirely prevent needless blows 
The fuse case is designed to insure good 

contact on the link, even when the fuse is 

renewed by an inexperienced person—and it 
is so designed that vibration or heavy over- 
loads or the constant heating and cooling of 
the fuse will not permit poor contact to de- 
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man suggested that BUSS Super- 
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“Several years ago costly shutdowns 


h too frequently due 


ows. We credit the long 


ucing our fuse 





velop. Thus excessive heating which: catises 
fuses to blow needlessly is prevented. 
The fuse link used is.the famous ‘‘BUSS 


Super-Lag.”’ It has lag-plates attached to it. .. “. 


These give’ it a time-lag so long that it will 
reduce to an extent not possible with any 
other renewable fuse, the number of Shut- 
downs caused by needless fuse blows. 


How to solve the “shutdown problem” 

Pass the word along that all purchase 
records dealing with circuit protective de- 
vices should be immediately changed to call 
for BUSS Super-Lag Renewable fuses. Then, 
as fuses are replaced or new installations 
made, your plant will automatically get the 


benefit of the carefree, trouble-proof pro- 


tection that BUSS Super-Lag fuses afford. 
BUSSMANN MANUFACTURING CO., 


University at Jefferson, St. Louis, Missouri. 
Division McGraw Electric Company. 
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FUSE-CASE help 


make it possible. 
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Why BUSS Fuses Don‘t Blow Needlessly 





SUPER-LAG 


in the design of the i | development in 
the FUSE-LINK 
completes the job. 
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The use of PLAIN INSULATED CONDUCTORS in multi-conductor signal and control 


cable presents many advantages in design and installation practice. 


KERITE CABLES of this construction have a successful operating background of 
over SIXTY YEARS both underground and overhead. 
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LAST WEEK the gas industry in calling for 
million a year for three years was told that 
ince it did not have a few large manufacturers 
yho would carry the load of research and 
promotion as in the electrical industry the re- 
gonsibility for a large part of gas research and 
promotion must fall on the gas utilities. 

It is true that a few large electrical manu- 
faturers do spend large sums for research, the 
results of which have been of tremendous value 
to the industry. The long record of improved 
diciencies, better performance and more and 
more for the consumer’s dollar has resulted 
very largely from this research. If all the bene- 
fits to the industry and the public that came 
out of the researches of these few large manu- 
facturers were summed up they would make a 
most impressive accounting. Yet in spite of 
heir great asset they have a certain element 
of liability for the industry. 

The American Gas Association put its finger 
on it when it said it must be in a position “to 
perform services for the gas industry which in 
the electrical industry are performed by large 
manufacturers on 4 national scale, but which 
tamot be performed by the comparatively small 
manufacturers of the gas industry.” In other 
words, the gas utilities having no large com- 
panies to lean on for their research and promo- 
tonal guidance must do the job themselves. 

There is no thought of criticism of the large 
nanufacturers for engaging in research, or mar- 
tet development and promotion, nor of the util- 
lies for recognizing the benefits to be derived 
herefrom. The liability comes from the intima- 
lon that where so much is offered there is not 
he urge for doing things for oneself. This if 
‘untinued for too long a time would mean a soft 
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Both an Asset and a Liability 


utility industry that had more and more allowed 
the direction of its commercial development to 
become someone else’s responsibility. 

It is recognized, of course, that load is built 
through the use of manufactured products and 
obviously the better these products are and the 
more their producers convince the public of their 
advantages the more are sold and contribute to 
the utility load. It is likewise true that local 
utility support of national manufacturer’s pro- 
motion quickens public acceptance. 

It should also be recognized, however, that for 
load to be developed most profitably it must be 
built in accordance with a knowledge of the load 
requirements of the system. No manufacturer 
can know that as intimately as the operators of 
a system. For that reason the electric utilities 
in spite of the assistance they receive from the 
manufacturers need their own load behavior 
research just as much as, if not more than, the 
gas utilities. 

The post-war load objectives of the utility 
industry of necessity are large. The responsi- 
bility of attaining them is not something that can 
be passed over to the electrical manufacturers. 
It rests solely with the utilities. For that reason 
the utilities will have to learn to do for them- 
selves many of the things for which to a large 
degree they formerly depended upon others, 
such as load behavior research, sales training, 
customer research and promotion programs. 

By thus standing on its own two feet the in- 
dustry need lose none of the benefits of manu- 
facturer research and promotion. In fact it 
should, if anything, bring even more beneficial 
results, for the manufacturers then would have 
better guides for the coordination of their work 
with field requirements. 
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Puget Sound Installs 


Overhead Primary Network 


M. T. CRAWFORD, Chief Engineer, Puget Sound Power & Light Co., Seattle, Wash. 


UTILITY SYSTEMS operating in 
areas where there has been a large 
growth of population and load due to 
Army, Navy and war .jndustry activi- 
ties, have been confronted with the 
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Economic considerations and operating experience prove soundnes be 


of overhead primary network system with common neutral seconda,§ 


grid and banked transformers for load densities ranging from 5) 


to 1,000-kw. demand per square mile ph 


problem of handling increased elec- 
trical distribution requirements with 
a minimum use of critical materials 
and manpower. Some of the cities on 
Puget Sound in the state of Washing- 
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MAP OF PRIMARY NETWORK AREA adjoining city area of heavy load density 
served by radial distribution. Heavy lines are 4-kv. tie mains. Dots for distribution 
line transformers. Circles for network unit substations (present and future). Squares 
represent radial substations used in serving the mapped territory 


sss 


ton have expanded to double and eve 
quadruple their pre-war populatio 
This has brought about the constry 
tion of many additional homes a 
housing projects around the outski 
of original urban areas, together wi 
expansion of small outlying comma 
cial areas. The application of m 
working principles made it possil 
to meet one such situation with 
marked economy, substantially und 
running the expenditure appropri 
tion and turning back part of t 
copper allotment. 

For fairly high load-density urbag , 
areas immediately surrounding a ci 
industrial or commercial district, 
has been a practice of Puget Sou 
Power & Light Co. to build architell ¢g 
tually appropriate, fully automaigl 
distribution substations of from 6,0 yy 
to 15,000-kva. capacity. These a pp 
placed at intervals of approximate op 
2 mi., from which 4-kv., three-phas@ oy 
4/0 copper primary feeders extes§ }j 
radially into the load area. in 
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Primary Network 


The only departure from this com p, 
ventional 4-kv. radial distribution 99 th 
tem has been the use of a toe Ca 
grid formation of primary oie the 
ondary street mains in the load are 4, 
This is obtained by installing crs dy 
ties at intervals of two or three bloa™ yj 
and interconnecting the leads on 4% by 
main streets, as shown by one of UM gi 
accompanying diagrams. In singe 
phase service areas four a tri 
not larger than No. 4 copper compra gta 
the grid. They consist of one prillil Jog 
phase wire (2,400 volts to ground 
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nd a three-wire 120/240-volt sec- 
dary with common primary and 
gcondary grounded neutral. Each 
phase of each 4-kv. radial feeder is 
upped into a primary grid near the 
load center of a phase area formed 
by sectionalizing the street mains. 
Distribution transformers from 5 
to 25 kva. in size are placed as needed 
between the primary and the sec- 
mdary grids of the street mains. 
from 50 to 175 transformers are 
normally banked together in one 
phase area. One primary lead of 
each transformer is fused, but no 
fuses are used in the secondary con- 
nection or in the secondary mains. 
This grid formation of primary and 
scondary mains in the load area has 
been a standard practice with this 
company for the past 20 yr., and was 
originally described in ELECTRICAL 
Wort for July 28, 1928. It has 
proven remarkably efficient, almost 
invariably burning itself clear of all 
types of short circuits on primary or 
secondary mains and of burned-out 
transformers. At the same time ex- 
ceptionally good service voltage and a 
high loading factor on transformers 
have been maintained. There has 
never been any trouble from cascad- 
ing of transformer fuses where the 
standard design limitations of wire 
and transformer size were adhered 
to. 


Planning for Light Load Areas 


In planning increased distribution 
capacity in certain lighter load- 
density outlying suburban areas 
uder WPB restrictions, the com- 
pany’s engineers felt that best econ- 
omy could be effected by use of an 
overhead primary network in com- 
bination with 4-ky. distribution hav- 
ing the type of grid formation 
described. 

Overhead primary network instal- 
tions were inspected in suburban 
Philadelphia with A. H. Kidder, of 
the Philadelphia Electric Co.; in 
Gary, Ind., with E. E. Forrest, of 
the Gary Light, Heat & Water Co., 
and at other locations. Experience 
data were obtained in connection 
with the design of relay protection, 
burn-off characteristics, and the pos- 
sbilities of tying an overhead 
primary network in with radial dis- 
inbution from larger distribution sub- 
ations in adjoining areas of heavier 
lad density. The company’s engi- 
leering staff then worked out a de- 
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sign in which an overhead primary 
network was combined with the use 
of the grid formation of street mains 
and coordinated with an existing city 
radial type distribution system, to 
produce an over-all plan for economi- 
cal expansion of suburban area dis- 
tribution. 

The first network of this type on 
the Puget Sound system has now been 
in operation for nearly 3 yr., and has 
given excellent performance. This 
network was installed in a suburban 
area where a light capacity, 2,400- 
volt radial distribution system had 
previously been in operation, supplied 
by pole platform mounted trans- 
former banks of 600-kva. capacity 
or less, connected to 13.8-kv. supply 
lines. This system was changed over 





to 4-kv. star; crossties were added to 
the existing No. 4 and No. 6 copper 
primary and secondary street mains 
to effect a grid formation and addi- 
tional distribution transformers in- 
stalled as needed for the increased 
load. 

With the conversion to 4-kv. star, 
a common conductor was used for 
both primary and secondary neutral, 
making it possible to remove one of 
the two primary conductors on single- 
phase leads throughout the area. This 
supplied wire for gridding and ex- 
pansion. Small unit-type or simpli- 
fied outdoor substations of 2,000- 
kva. and 3,000-kva. standard sizes as 
illustrated were installed, and spaced 
according to the load anticipated. 


Three-phase, 2/0 copper, 4-kv. tie- 


TWO OF THE TYPES of network substations used. The metal enclosed type (top) 
consists of a 3,000-kva., three-phase, 13/4-kv. transformer with tap changing voltage 
regulation, one 4-kv. bank circuit breaker and four 4-kv. feeder breakers. In the 
built-up type (bottom) three 1,000-kva., single-phase, 13/4-kv. transformers with three- 
phase tap changing voltage regulator, one 4-kv. bank breaker and four 4-kv. feeder 
breakers, are used. The wood frame extension is a wartime addition 
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TYPICAL INSTALLATION of metal enclosed type network substation. Equipment con- 
sists of one 3,000-kva., three-phase, 13/4-kv. transformer with tap changing voltage 
regulation, one 4-kv. bank circuit breaker and four 4-kv. feeder circuit breakers 


mains were installed between these 
unit substations. To these en route 


were tapped the distribution grids in 
the load area. 

All substations are operated in 
parallel on the three-phase, 4-kv. tie- 


mains, which are terminated with re- 
closing circuit breakers set at a high- 
tripping current value to force burn- 
ing clear of trouble and hold the 
network together. By connecting ad- 
joining substations alternately to a 
different 13-kv. line, and providing 
network relaying and reclosure on the 
4-ky. substation transformer bank oil 
circuit breakers, a primary network 
is obtained which maintains service 
regardless of substation failure or 13- 
kv. line outage. Combined with a 
self-clearing design of 4-kv. grid dis- 
tribution, a distribution system re- 
sults which will maintain a fine record 
of service and economy; ‘as the-over- 
all design follows the same principles 
as the highly successful underground 
network system. 

In the operation of a primary net- 
work, it is usual practice not to load 
the unit substations beyond their 
normal rated capacity, reserving the 
overload capacity for emergency use 
to help carry load in case of an outage 
at an adjoining unit substation. This 
reserve has to be greater along the 
fringe of the network. 

The map shows an installation of 
primary tie-mains to be made between 
network substations on the southern 
fringe of the system and the nearest 


large radial distribution substation 
within the adjoining city. This will 
afford protection to the network in 
case of outage of a supply line or loss 
of a substation along the fringe, by 
providing for an outfeed from the 
larger substation to the network. 
Power directional relays installed 
at the larger substation on the in- 
coming primary tie-mains prevent the 
network from attempting to pick up 
the load at the larger substation in 
case of a failure there. This principle 
of one-way protection along the edge 
of the network near the city where 


the load density is highest makes jt 
unnecessary to maintain reserve 
transformer capacity at the unit sub. 
stations along the fringe. 

At the present stage of develop. 
ment this network serves an ary 
about 5 mi. square, with seven trang. 
forming substations, connected 4. 
ternately to four 13-kv. supply ling 
which pass through the area. Fiye 
of these substations are of the 3,000. 
kva. standard size, one is 2,000 kva, 
and one is temporarily 900 kya, 
totaling 17,900 kva. of transformen 
on which the aggregate load is clog 
to the rated capacity. When com. 
pleted it is planned to take in about 
50 percent more area and sever 
more substations. As the load density 
increases, additional substations wil 


be installed in between existing unit, 


and cut in between 13-kv. supply ani 
4-ky. tie-mains. The company has; 
2,500-kva. mobile substation which 
can be cut in for temporary emergen- 
cies. 

Both- the metal enclosed three 
phase unit type substation with load 
ratio control, and its electrical equiv. 
alent built up of three single-phas 
transformers with separate step regu- 
lator and circuit breaker, were used 
on this network in order to obtain 
comparative experience. The e& 
closed unit type has been found t 
possess some advantages in overal§® ” 
economy, appearance and perform, 
ance. The built-up substation hs 
some advantage in flexibility. 

Standard substation equipmelj. 


a ee 


MOBILE SUBSTATION unit suitable for operation on primary network. Equipmet! 
2,500-kva., three-phase transformer with taps for changing voltage ratio, fused 
primary disconnects, and one secondary breaker 
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consists of 3,000 kva. of transformer 
apacity with step regulation of volt- 
use to provide plus or minus 10 per- 
ent range in thirty-two % percent 
One 600-amp., 4-kv. trans- 
"P Hiormer bank secondary circuit 


ret} eaker is installed, and up to four 


-TVe 


sub. 


"1 400-amp. feeder oil circuit breakers 
i are provided for 4-kv. tie-mains. 

Five Relaying and Control 

. The transformer bank circuit 


breaker is relayed to open on reverse 
power and also has a heavy overcur- 
rent trip for feeder circuit breaker 
back-up and bus fault protection. It 
automatically recloses on re-establish- 
era] § ment of suitable transformer sec- 
si ondary voltage and phase sequence. 
will he feeder circuit breakers are pro- 
nit, vided with overcurrent protection 
anj and automatic reclosing, and as pre- 
ai viously stated, the settings are de- 
hich signed to hold the switches in long 
gen enough to burn clear short circuits 
on the tie-mains. The primary side 
rep Of each substation is protected only 
loajf by heavy 13-kv. fusing, coordinated 
pir. with the 4-kv. circuit breakers so that 
hase {uses will blow only on transformer 
gt failure or fault on the 13-kv. bus. 
usef? 2 the control scheme for the volt- 
stain 8¢ Tegulators the connections of the 
reactance element of the line-drop 
d tf COMpensator are reversed to provide 
srl ¢ drooping rather than rising charac- 
orm “tistic on a low power factor load- 
hw} 28- This prevents instability arising 

from circulating currents between 
mei ‘stations. The resistance element 

is therefore necessarily set higher to 
a= give the required compensation for 
> [lne-drop due to normal power factor 
jf vading. The correct compromise be- 
tween these adjustments, together 
i} vith the low impedance which is af- 
jj orded by the multiple paths on the 
4ky, grid paralleling the tie-mains 
between substations, provides very 
good customer voltage regulation and 
yet prevents cross-currents between 
substations. 

In the load area along the route 
of each primary tie-main from six to 
iiteen single-phase primary and sec- 
dary phase-area grids are con- 
picted alternately to balance load on 
the three phases of the tie-mains. 
These grids connect solidly to the tie- 
p™ins at every point of intersection. 
three-phase branch lines are extended 
tadially from the tie-mains as needed 
and these are also connected together 
it the outer ends where feasible. The 
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Typical scherne 
of connecting 
primary phase 
area grids to 
tie Mains. 


‘-Large automatic ~. 


ge 4 substations in 


* | adjoining city area 


indshT ached 


oe 


— 3¢-\l3-kv substation feeder 
wee 3¢- 4-kv primary main 
wee 3¢-4-Kv grid 





1g-4-kv grid 
~~~ |3-kv fused switch 
anew, 13-kv-4-kv transformer =—‘= Disconnect switch 


~ 


® Voltage regulator 
oO Circuit breaker 


ONE-LINE DIAGRAM of 3¢-13-kv. feeders, 3¢-4-kv. primaries, 3m and 1¢-4-kv. grid 


design is planned to provide as many 
solid interconnections as_ possible, 
thereby providing multiple paths for 
decreased impedance and increased 
assurance that troubles will be burned 
clear. 

During an unusual snow and wind 
storm in January 1943, many primary 
conductors were down and nearly all 
of these faults burned clear without 
opening feeder breakers. In no case 
was there a feeder breaker lock-out, 
and there were no service interrup- 
tions on the network during this 
storm. There was one case of 2/0 
primary mains coming in contact with 
each other, and this fault was burned 
off without circuit breaker operation. 
There have been two 13-kv. substa- 
tion lightning arrester failures which 
were cleared by opening of trans- 
former bank secondary breaker on 
reverse power. There have been a 
number of cases of 13-kv. supply line 
failures and in each of these cases 
the transformer bank breakers have 


operated properly and reclosed when 
normal voltage was restored. 

For heavier load densities the con- 
struction of the larger automatic sub- 
stations and radial distribution is 
good economy. For load densities 
between 500 kw. and 1,000 kw. of 
actual demand per square mile, the 
overhead primary network will be 
found very economical, principally 
because it involves a smaller initial 
construction investment, which can be 
economically added to as the load 
density increases. 

A 15,000-kva. fully equipped auto- 
matic substation does not have to 
cost any more per kva. capacity than 
a 3,000-kva. unit assembly, but dur- 
ing the initial stages of light load 
development in a new area much more 
of the ultimate investment can be 
deferred until needed by a network 
system with small unit substations 
spaced as required than with a radial 
system. The initial investment in 
trunk feeders also is less. 
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No Rotating Standard in 
Stroboscopic Calibration 


A new utilization of stroboscopic principle for watthour meter 


calibration gets one step closer to primary standards by eliming}. 


ing rotating standard—Rapidly flashed silhouette of meter disc jg 


projected on the scale of an indicating watitmeter 


E. E. STEVENS.* Commonwealth Edison Co., Chicago, Illinois 
cence iets elie iii ga at nee a 


A NEW UTILIZATION of the strobo- 
scopic principle for the rapid calibra- 
tion of watthour meters is employed 
in a device developed by the testing 
department of the Commonwealth 
Edison Co. 

This method was devised primarily 
for the calibration of watthour meters 
in the laboratory where the test load 
can be held at a steady value as indi- 


* Supervising Engineer, Testing Department. 


cated by a dynamometer-type watt- 
meter. Use of a wattmeter permits the 
watthour meter to be checked against 
a standard whose accuracy has been 
directly determined by the potenti- 
ometer-standard cell method. 

Using this device a watthour meter 
can be calibrated by one man in con- 
siderably less time than that required 
by older methods. 

A silhouetted section of the milled 


edge of the watthour meter disc js 


rapidly flashed on the scale of an in 
dicating wattmeter. Frequency of thes 
flashes, for any given test load, is com 
stant. The frequency selected depends 


upon the number of teeth in the disg, 
the nominal disc constant and the watt 
load. 


watt value and if the image is station- 
ary, that is, one flash each time the 


LIGHT INTERRUPTING DISCS driven by 60-cycle synchronous motor with reduction gears flash meter disc silhouette on scale ol 
Frequency of flashes, for any given load test, is constant and depends upon the number of teeth in the dis¢, 
disc constant and load. Time for proper calibration is one-third that of conventional rotating standard method 


wattmeter. 


94 
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Load is adjusted to a “standard” 
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... advances one tooth, the watthour 
der is running at the correct speed 
Ly that particular load. If the image 
sifts, it is instantly apparent that the 
ise speed is incorrect. The speed and 
‘ection of drift is an indication of 
ie amplitude and sign of the error. 
Determination of whether or not 
lp watthour meter is in need of ad- 
ter #.tment is as nearly instantaneous as 
mn be accomplished. If an adjustment 
necessary, it can be made to the 
is Direct point without the probability 

i under-shooting or over-shooting 
he mark. 

Timing of the silhouette flashes is 
pendent upon the speed of a syn- 
jronous motor on the frequency- 
wulated 60-cycle system, which is 
msidered sufficiently accurate for 
ommercial testing. 








7) 





VIEW OF WATTMETER scale with sil- 
houette of milled disc section 


All milled edge discs do not have 
he same number of teeth and there is 
onsiderable variation in the test con- 
stants of watthour meters of different 
pes and makes. There also was the 
problem of designing the stroboscope 
0 take care of meters with one, two 
or three elements. 

To adapt this method to all these 
ariables, two circular plates for in- 
erupting the silhouette are used. Pro- 
sions are made to drive the plates at 
mee different speeds.- However, only 
me disc driven at one speed is used 
the complete calibration of any one 
atthour meter. 

Accompanying illustrations show 
it light interrupting plates and the 
Wcycle synchronous motor with re- 
luction gears; the set up for the cali- 
tation of a three-element watthour 
heter and the silhouette of the milled 
isc section on the wattmeter scale. 
The wattmeter is positioned so that 
he toothed image appears on the por- 
in of the scale coincident with the 
winter position so that the image and 
Me pointer may be simultaneously 
hewed., 

The watthour meter shown has discs 
ith 720 teeth. Only the silhouette of 
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the lower disc is observed for tests of 
each element or for tests where the 
three elements are operating together. 
The nominal disc constant is 0.6 watt- 
hour, The plate with six circular chan- 
nels driven at 350 r.p.m. would be se- 
lected for this case. Table applies: 





Meter _ 

Number disc No. light 
of meter Test load r.p.m.for interrup- 
elements Power correct’ tions per 
in test Watts factor speed plate rev. 

1 280 1.00 7-7/9 16 

1 140 0.50 3-8/9 8 

1 35 1.00 35/36 2 

3 280 1.00 238-1/3 48 

3 140 1.00 11-2/3 24 

3 35 1.00 2-11/12 6 





If the disc speed is slower or faster 
than that given in column four, be- 
cause of incorrect calibration, the sil- 
houette will drift to the right or to the 
left, respectively. A drifting of seven 
teeth per revolution of the disc indi- 
cates an error of | percent. The error 





SET UP FOR CALIBRATION of a three-element watthour meter 


can therefore be mentally calculated 
by multiplying 0.14 percent by the 
number of teeth passing per disc 
revolution. 

To demonstrate the workability of 
the stroboscope, the following adjust- 
ments of a two-element watthour meter 
were altered in order to throw the 
calibrations in error by large, and, of 
course, unknown amounts: 

(a) Balance between elements. 

(b) Drag magnets. 

(c) Light load of each element. 

(d) Power factor of each element. 

The time required to make all read- 
justments for proper calibration was 
one third the estimated time when us- 
ing the conventional rotating standard 
method. 

The amount of time and labor 
saved in this case can best be appre- 
ciated by any one who has done watt- 
hour meter calibrating by. any of the 
old methods. 
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Deaerator Baffles Prevent 
Loss of Pump Suction 


Installation of baffles in ninth stage deaerator of Huntley Statio, 


unit corrected the former loss of boiler feed’ pump suction whey 


load was reduced faster than five megawatts per minute 


R. P. MOORE, Mechanical Engineering Department, Buffalo Niagara Electric Corp., Buffalo, N. Y. 


BAFFLES INSERTED under the 
trays in the deaerating heater fed 
from the uncontrolled ninth-stage 
bleed point of the 1,250 psi. 17-stage 
80,000-kw. turbine-generator unit in 
Huntley Station No. 2 have been ef- 
fective in preventing the loss of suc- 
tion of the boiler feed pumps that 
had previously occurred when load 
was reduced faster than 5 megawatts 
per minute. 

Since the baffles have been added 
to the deacrator, the main generator 
switch has been opened accidentally 
while the unit was carrying 96 mega- 
watts. Contrary to previous experi- 
ences when load was suddenly lost, 
the two boiler feed pumps in service 
at the time acted perfectly normally, 
supplying water to the boiler without 
interruption, or any signs of distress. 


First section 


Auxiliary condensate 
condensate 


pump 


First inter- 
condenser 


Generator 
and bearing 
losses 


Second inter- 
condenser ~~ 


Second and third sections 


condensate pumps 


After the boiler was filled to proper 
level one of the two pumps was taken 
out of service*in the usual manner, 
until the load could be built up again 
to the point requiring two pumps. 
Three boiler feed pumps take their 
suctions from this ninth-stage deaerat- 
ing heater. It consists of two sepa- 
rately enclosed tray stacks in a hori- 
zontal tank 10 ft. 5 in. diameter by 
20 ft. long. Two vent condensers, one 
for each tray stack, are mounted on 
top. Water is distributed to each stack 
through three perforated pipes. Stor- 
age is provided below the trays for 
about three minutes’ requirements un- 
der peak conditions. The normal wa- 
ter level in the deaerator is 52 ft. 
above the centerline of the pumps. 
Maximum pressure on the deaerator 
is about 100 psi. and varies in propor- 





1250 psi 9O0F 


3 boiler feed pumps 


FIG. 1—Boiler feed pumps lost suction when rapid dip in load reduced the pressure 
in the ninth stage deaerating heater. Water in the storage space apparently flashed 
and the mixture of water and vapor was drawn into the feed pump suction Pipe 
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tion to the load on the turbine. The 
boiler feed pumps, one of which js 
spare, are driven by induction motos 
through variable speed couplings, 
Each pump will handle 550.00 
pounds of water per hour alone. Two 
together will pump 900,000 pounds 
per hour. Speed of the pumps is varied 
automaticaily by the requirements of 
the boiler through a three-element 
boiler feed-water control. 


Pump Flow 


Phenomenon Studied 


Instrumental study of the phe 
nomenon showed that with a rate of 
drop in deaerator pressure of as little 
as two psi. per minute (approximately 
2 Mw. per minute of turbine load) 
there was a reduction of pump suction 
submergence, when measured at the 
pump, with no change in deaerator 
water level. When the rate of pressure 
reduction was increased to five psi 
per minute, the loss of submergenc 
became complete (Fig. 3). 

The studies seemed to indicate that 
when the deaerator pressure was Ie 
duced, water in the storage space 
flashed and the mixture of water and 
vapor was drawn into the feed pump 
suction pipe. This mixture was les 
dense than normal, and there is ev 
dence that such a mixture causes # 
pressure drop many times that d 
clear water. It is thought that thes 
two circumstances combined to plo 
duce the troublesome condition. 

This theory pointed to a rather sit 
ple solution. It consists of the add 
tion of baffles under the deaeraling 
trays, (Fig. 2) effectively separatity 
the tray compartments from the 
water storage space beneath. Th 5, 
baffles convey the freshly deaeratelf 
water, which is never heated appre!'} su 
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FIG. 2—Baffles under the deaerating tray corrected condition described in Fig. 1 


ibly above the temperature corres- 
pnding to the momentary pressure 
ind which therefore contains no flash, 


directly to the feed pump suction 
pipe. Large vent openings allow flash 
vapor from the water storage space 
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FIGS. 3-5—After installing baffles the load could be reduced rapidly (10 psi. per minute 
in Fig. 4 and 20,000 kw. per minute in Fig. 5) without occasioning the loss of pump 
submergence that occurred before they were installed (Fig. 3) 


below the baffles to pass into the 
steam space and enter the trays at the 
top with the incoming steam. There 
is plenty of area at the boiler feed 
suction nozzle to allow storage water 
to enter the pipe to the pumps if oc- 
casion demands. 

Following installation of the baffles, 
load drop tests were made. The first 
was at a rate of deaerator pressure 
reduction of 10 psi. per minute. This 
showed no loss of submergence. In- 
stead, the submergence increased 
slightly, due, of course, to colder 
water and reduced friction loss. The 
curves of Fig. 4 show the improved 
conditions. 

In another test, the turbine load 
was reduced from 80,000 to 20,000 
kw. in three minutes. Again there 
was no loss of submergence, but this 
time the bleeder non-return valve 
closed immediately and while the 
stage pressure dropped in step with the 
load, the deaerator pressure required 
about 20 minutes to decay to the stage 
pressure (Fig. 5). During this time 
no steam was received from the tur- 
bine and only a small amount of heat 
was discharged into the deaerator 
with the drips from sub-cooled, high- 
pressure heaters. 


Sweden Power Trend 
Revealed by Report 


Increased output of hydroelectric 
energy in Sweden, it is reported, is 
largely derived from its northern 
sparsely populated areas. Most of 
the new hydro plants transmit their 
power to central and_ southern 
Sweden. The first ‘line of 220 kv. 
was built by a private company in 
1936. Within a short time there will 
be four such lines, two government- 
owned and two owned by private com- 
panies, in which, among others, the 
City of Stockholm holds an interest. 

As a result of an intensive con- 
struction of water power plants and 
storage reservoirs, it was possible to 
increase the output of hydroelectric 
energy in spite of the drought. Out- 
put of thermal power:has been re- 
duced considerably, the reduction 
taking place primarily in condensing 
plants using imported coal. 

Many dams have been constructed 
on the outlets of large mountain lakes, 
many of which were earlier used only 
for logging purposes. 













Ice-Melting Practice on 
132-Kv. Transmission Lines 


Three-phase short circuit applied at remote end of transmission 


line provides current for melting ice on 132-kv. conductors—Ten 


years successful experience proves method both practical and fast 


H. A. CORNELIUS," Senior Engineer, Public Service Co. of Northern Illinois, Chicago, IIl. 


ELIMINATION and prevention of ice 
formation on overhead transmission 
conductors by melting with 60-cycle 
current has been a routine operating 
procedure since 1933 on the 132-kv. 
transmission system of the Public 
Service Co. of Northern Illinois. By 
segregating some of the a.c. equip- 
ment normally used to carry load to 
serve as an ice melting current source 
and applying a three-phase short cir- 
cuit at the remote end of the line 
on which ice is to be melted a prac- 
tical and relatively fast method of 
freeing conductors of ice is secured. 
The three-phase grounding switches 
at line terminals are used as a con- 
venient method of applying a three- 
phase short circuit. In this way the 
current over the line for ice melting 
purposes is materially increased. 


Icing Conditions 


Ice melting currents can be cal- 
culated with a high degree of ac- 
curacy in spite of large variations 
in wind velocity, air temperature and 
ice thickness. Usually 525 amp. is 
sufficient to melt 4-in. of ice in one 
hour’s time on 300-MCM copper con- 
ductors. However, current must be 
applied soon after ice forms, while 
the wind velocity and air tempera- 
ture conditions are favorable. Other- 
wise it may be impossible to melt ice 
by using ordinary sources. 

Since variations in wind velocity, 
air temperature and ice thickness may 
have a great effect on the magnitude 
of current required to melt ice, a 
study was undertaken of the weather 
conditions preceding the formation of 
ice and the changes which occur 


* Based on a paper presented before the Mid- 
west Power Conference, April 13-14, 1944. 
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afterwards. Typical of the data ex- 
amined is the chart of a three-day 
ice storm in 1936, shown herewith. 
From these studies several general 
observations relative to weather con- 
ditions preceding and following ice 
or glaze formation periods are pos- 
sible: 

(1) The air temperature near the 
earth is slightly below freezing; vary- 
ing from 30 to 31 deg. F. to as low as 
15 to 20 deg. Temperature in the 
clouds must be well above the freez- 
ing point of water since glaze usually 
results from rain which freezes and 
forms ice. Rain seems to cause the 
most ice on conductors. Fog or wet 
snow also causes ice formation. 

(2) Wind velocity during glaze 
formation is almost always low; from 
no wind to about 5 m.p.h. 

(3) Glaze formation may continue 
from a few hours to over 24 hours. 

(4) After glaze has formed the 
wind usually shifts in direction and 
increases to 25 m.p.h. or more, air 
temperature drops sharply to about 
20 deg. Rain, fog or snow precipita- 
tion stops, of course. Air temperature 
continues to drop, sometimes to zero, 
and higher wind velocity generally 
prevails through a period of from a 


few hours to several days. 

Investigation of weather conditions 
made it possible to select reasonable 
and conservative values for three 
of the variables chiefly related to the 
ice melting problem. The values 
used as standards in making ice 
melting current requirement calcu- 
lations are: 

Air temperature—22 deg. F. 

(minus|12 deg. C.) 

Wind velocity—35 m.p.h. 

Ice thickness—% in. 
More severe conditions ‘than these 
have been experienced but are very 
unusual. Time spent in deciding 
upon the values to be used for the 
wind velocity, air temperature and 
ice thickness, implies that they can 
be used to make reliable ice melting 
current requirement calculations, 
which is correct. 

It is beyond the scope of this arti- 
cle to detail the features and physi- 
cal background for the seven or 
eight formulae used in making ice 
melting current calculations. Suffice 
it to say that there is a reliable, physi- 
cal basis for the formula based on the 
work of such well known scientists 
and engineers as DuLong, Stefen, 
Boltzman, Langmuir, Gebhardt, Schu- 
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LINE DATA 


Resist- Ice 
Con- ance Per Imped- Thick- 
ductor Mile ance ness 
MCM Ohms Ohms In. 


300 0.1785 25.9 0.125 
. : 23.0 
. ' 52.7 

52.2 

72.8 

25.0 

12:1 

25.9 


Source 
to Short 
Circuit 
Point 
—Miles 


Wind 


Air Equip- 
Velocity Temp. ment 
Mph. °F 


Melting Ice From 132-Kv. Line Under Various Weather Conditions 
ee ee eee See ee) eee ee eee 
WEATHER CONDITIONS 


ICE MBLTING EQUIPMENT DATA 


Phase Three 

* Used Short Current 
Rated ¢ Cireutt Applied 
Used Kva. Ky.  Amperes Minutes 


121,000 
183,000 
121,000 


Type of Voltage 


Generator 
Generator 
Generator 
Generator 121,000 
Generator 121,000 
Transformer 60,000 
Transformer 60,000 
Transformer 120,000 


SSaasessa 


we 


* This is abnormally large line load current used to prevent ice formation. 
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jig, Frick, Clem and some others. 

Before extensive field experience 
tad been secured, however, the meth- 
ods and approximate accuracy of cal- 
ulations were verified on a dummy 
ansmission line outside our labora- 
tory at Maywood, Ill. Here it was 
jetermined experimentally that 520 
amperes for 120 minutes was re- 
quired to melt 4 in. of ice with a wind 
yeocity of 6 m.p.h. in air at minus 5 
deg. C. (22 deg. F). Calculated cur- 
rent based on the field conditions, 
yithout fore-knowledge of the actual 
current used, was 524 amp. 


Laboratory Verification 


The accompanying curve, Fig. 2, 
shows the watts per sq. in. of con- 
ductor surface produced by various 
currents. This is a good starting 
point since the maximum current 
available to melt ice is known, be- 
cause a particular generator or trans- 
former bank has been selected as a 
source and isolated for ice melting. 

Next step is to assume an ice thick- 
ness to be melted and wind velocity 
‘impinging on the conductor. From 


reviously stated “standard” condi- 
?D y 


tions we select } in. as ice thickness 
and a wind velocity of 35 m.p.h. How- 
ever, required conductor temperature 
tise must also be known. 
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The standard egndition for air tem- 


perature was 22-deg. F. (minus 12 ¢ 


deg. C). From experience it is known 
that the conductor temperature must 
be at least 2 degrees above freezing, 
to melt ice. The required temper- 
ature rise of the conductor is there- 
fore 14 deg. C. 

Referring to Fig. 3 for 4 in. of ice 
on a 300-MCM copper conductor, 
which must be raised 14 deg. C. in a 
35 m.p.h. wind, it is found that 0.6 
watt per sq. in. is required. But an 
additional amount of heat will be re- 
quired to melt the ice in say 60 min- 
utes. Fig. 4 shows that 0.15 watts is 
needed to do this. The total heat re- 
quired then is the sum of the watts re- 
quired to raise the conductor temper- 
ature, plus the watts required to melt 
ice in the specified time. For the given 
conditions, the total watts amount to 
0.75. For a 300-MCM copper con- 
ductor the current required is 725 
amp., according to Fig. 2. 

But, what if the available melting 
current is limited to 525 amp. for a 
300-MCM copper conductor and there 
is still 4 in. of ice to be melted in 60 
minutes? Fig. 2 shows that 525 amp. 
will produce 0.4 watts per sq. in. of 
conductor surface. Fig. 4 has shown 
that 0.15 watts are required to melt 
ice in 60 min.; so the watts available 
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_to raise the conductor temperature 
,are 0.25. Fig. 3 shows that the ice 


can be melted if the wind velocity is 
35 m.p.h. and air temperature is not 
lower than about minus 3.5 deg. C. 
(25 deg. F.) or ice can be melted if 
the wind velocity is about 5 m.p.h 
and the air temperature not lower 
than minus 11 deg. C. (12 deg. F.) 

When parallel lines exist between 
two substations, it may be possible 
to put all the load current over one 
line only. Under favorable weather 
conditions 200 or 300 amp. may be 
sufficient to raise the conductor tem- 
perature two or three degrees C. 
above freezing. (See Fig. 5) In this 
way formation of ice on one line may 
be prevented. Later when load condi- 
tions permit, ice may be melted from 
the de-energized line. 


Melting Current Sources 


With currents required to melt ice 
now determined, all possible sources 
of ice melting current must be re- 
viewed to find one approximating the 
calculated current requirements. Volt- 
age of the proposed source must be 
enough to transmit the current 
through the impedance of the line. 
Source voltage must also be checked 
to see that excessive current does not 
flow on short lines where impedance 
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FIG 1—Graphic history of an ice storm shows importance of being ready to melt ice at short notice. Ice started to form at 25 
deg. F, Wind velocity dropped sharply from 25 to 5 m.p.h, later returning to 20 m.p.h. as air temperature dropped to 20 deg. F. 
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FIG. 2—Watts per square inch pro- 
duced by various ice melting currents 
at surface of conductors 


may be relatively small. This is neces- 
sary because our method of securing 
ice melting current is to apply a 
three-phase short circuit at the remote 
end of the line. 

Magnitude of the three-phase short 
circuit current used for ice melting 
may be kept to safe values by: (1) 
Manipulation of generator field ex- 
citation; (2) a line’s own impedance, 
(3) putting several lines in series or 
(4) using only part of a line’s im- 
pedance. When transformer banks 
remote from generating stations are 
used for ice melting, there is prac- 
tically no control over short circuit 
current magnitudes. 

Current sources found to be most 
practical for ice melting, in the order 
of most frequent use are: 

(1) A generator and its associated 
step-up transformer bank. A 120,000- 
kva. generator and a 120,000-kva., 
18/132-kv. transformer bank will sup- 
ply 525 amp. at a voltage high enough 
to transmit current through 30 to 92 
miles of 132-kv. line. Or a 35,000- 
kva. generator and a 40,000-kva., 
12/33-kv. transformer bank will sup- 
ply 550 amp. over 30 miles of 132-kv. 
line. 

(2) A 132/33/12-kv., 60,000-kva. 
transformer bank. The 132-kv. trans- 
former winding is fed from the sub- 
station bus carrying load and either 
the 33- or 12-kv. windings connected 
by jumpers to the iced 132-kv. line. 

(3) A 33/4-kv., 15,000-kva. trans- 
former bank. The 33-kv. transformer 
winding is fed from the substation 
bus carrying load and the 4-kv. wind- 
ing connected to the 66-kv. or 33-kv. 
line on which ice is to be melted. Here 
there is no control of the short circuit 
current fed through the transformer 
bank. Sufficient line impedance must 
be added between the source and the 
short circuit point to limit the current 
to safe values for the equipment. 
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(4) A 12,500-kva. or 25,000-kva., 
12-kv. generator. The generator is iso- 
lated from the remainder of the sta- 
tion and jumpers connected to the iced 
line. Voltage is sufficient to transmit 
600 amp. 11 miles on a 132-kv. line. 

Other current sources have been 
considered, such as rectifiers, rotary 
converters, etc., but to date have not 
been found practical. Current and 
voltage range is too small to meet 
present requirements. Time required, 
even if the kilowatt capacity was suf- 
ficient, would be twice that required 
for a.c. methods and cost is quite 
high. High frequency for ice melting 
purposes was also investigated but 
found impractical at present. 


Precautions 


The accompanying table presents 
case data on lines where ice has 
formed and been melted. These lines 
vary from 14 to 92 miles in length; 
currents from 515 to 625 amp. were 
used and they were obtained from 
equipment normally used to carry 
load. The last item shows an instance 
where sufficient load current was put 
on the line to keep conductor temper- 
ature above freezing. Air temper- 
ature at this time was above zero deg. 
C., and wind velocity 7 m.p.h. 

Excessive currents can easily dam- 
age equipment. Currents of the order 
of 500 to 600 amp., used in ice melt- 
ing, produce great increases in the 
amount of heat to be dissipated by 
substation equipment and also line 
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conductors. All equipment in the jeg 
melting circuit must be thoroughly 
investigated. 

A few precautions that have bee, 
used on this system to prevent dam. 
age to equipment from ice melting 
currents are pertinent: 

(1) Excessive generator temper. 
tures are avoided by restricting arm. 
ature and field currents to name plate 
values. If limits are not used there js 
a tendency to overexcite and overheg| 
the field because ice melting load 
have power factors around 20 per. 
cent. 

(2) Protective relays must have 
their current circuits opened and watt 
hour meters, etc. must be shunted, 

(3) Disconnecting switches must 
be maintained frequently to avoid 
oxidation and overheating of contacts, 
Clamps may be needed on the switch 
contacts. No over current capacity 
above the rating should be assumed; 
particularly on older switches. 

(4) Joints in the substation bus 
and inside oil circuit breakers should 
be tested occasionally to see that the 
resistance has not increased above 
normal, 

(5) Line grounding switches, 
which are used as a convenient way 
to apply a three-phase short circuit to 
a line for ice melting, should be of 
adequate capacity to carry the ice 
melting current. They should be well 
maintained. 

Although company power super 
visors have been provided with plans 
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FIG. 3—Curves show conductor temperature rise vs. watts convection heat loss for 
ice coated conductors subjected to different wind velocities 
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(CE MELTING FORMULAE 





fo melt ice two conditions are necessary: 

1, Temperature of iced conductor must 
be raised 2 or 3 deg. C. above freez- 
ing. 

9, Additional heat must be supplied 
to melt through ice on the top of 
the conductor. 

fo find temperature rise (§,) required 

m an iced conductor, or watts (W,) 

required use: 


= (1754. w.¥%) 
+(1.15 pd We log “), or 


06 
1) + 34.58 log 
V div 
To find heat (W,) required to - ice 


in a given time, use: 


9 Wwe 20 (t+ 0.11d) 


Total heat (W) required to raise con- 
ductor temperature and melt ice is: 

4) W=W.e + WwW; 

To find current (I) required to produce 
total heat (W) in a conductor, use either 
6 WA = PR’, or 

© Wa 4e7x 10re 
To find temperature rise (9,) of a bare 
conductor produced by a given current 
ina conductor exposed to a known wind 
velocity and air temperature, use: 


) dW. = 


R 
&® = 818 X10*xXPX = 
a ’ Vdv 
Symbols: 
= temperature rise of iced conductor, 
(deg. C.) 


d =diameter of bare conductor (inches) 
d;= diameter of iced conductor (inches) 
» = wind velocity (miles per hour) 

p =30 = average thermal resistance of 


ice 
W. = watts per sq. in. of conductor surface 


to raise temp. 

W; = watts per sq. in. of conductor surface 
to melt ice 

g = - ee (ohms per mile at 


m = melting time (minutes) 
4 =conductor surface per lineal foot 
(sq. in.) 
“a peeeanen (ohms per foot at 
{ =ice thickness (inches) 
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and facilities for melting ice on con- 
ductors, they still have to be on the 
let during ice formation weather. 
They still have to decide when and 
where ice melting operations must 
slart. Information is needed on 
weather conditions in other parts of 
the United States and within the 
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Melting 


Watts Per Square Inch 


FIG. 4—Watt density required to melt 
Y% and ¥% in. of ice on copper con- 
ductors in various time periods 


175-mile circle centering in Chicago. 

For weather data on other parts of 
the country the U.S. Department of 
Commerce short wave broadcasts to 
commercial aircraft are relied upon. 

To provide information on local 
wind velocity, air temperature, baro- 
metric pressure and humidity condi- 
tions, a weather station has been in- 
stalled at a substation near Evanston. 
Another has been provided near 
Pekin by an associated company. 
These two weather stations plus in- 
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formation from U. S. Weather Bu- 
reaus in Chicago and Peoria give four 
observation points in an area about 
125 miles square. 

Facilities are also provided at num- 
erous points on the system for meas- 
uring ice thickness on conductors 
near the ground and near the tower 
tops. Frequent measurements by ob- 
servers give the rate of accumulation. 
This information plus air temperature 
and wind velocity data is transmitted 


to the power supervisors who must 


decide when ice melting is necessary. 
Melting is usually started when ice 
is about one quarter of an inch thick. 

While current is flowing in a short 
circuited line, observers posted along 
the right of way report progress of 
the melting and note conductor tem- 
perature on thermometers attached to 
the line. If current is large enough to 
cause melting, water will start to form 
around the conductor inside the shell 
of ice. Color of the ice will change 
and become more blue, although this 
may be difficult to see from the 
ground even with binoculars. Soon 
water will start to drip and bare spots 
will appear on top of the conductor. 
A little later ice will begin to drop in 
four or five foot sections. Eventually 
the line conductors will be bare. When 
the line is reported clear, it is re- 
turned to service. 
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FIG. 5—Conductor temperature rise on 300 MCM copper and 477 MCM ACSR vs. 
watts heat loss for bare conductor subject to various wind velocities 
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Connecticut Utilities Plan 
100 Percent Rural Service 


VIGOROUS RURAL electrification 
promotion during the past 20 years 
by Connecticut utilities, co-operating 
farm organizations and the state Pub- 
lic Utilities Commission has succeeded 
in making electricity available to 
91.5 percent of the farms within the 
borders of the commonwealth. As 
soon as wartime restrictions ease, this 
development will be resumed as 
rapidly as possible with 100 percent 
farm service the objective. Piecemeal 
extensions of rural lines will give way 
in a large part of the territory to a 
program under which municipalities 
or communities will be surveyed, can- 
vassed, and equipped with lines as 
consolidated units. This is expected 
to make it possible to extend lines to 
prospective customers who would 
otherwise be too far away from 
existing facilities to warrant connec- 
tion, since the average number of 
customers taken on per mile for the 


particular territory as a whole will : 


fall within legislative specifications 
and values considered practicable by 
utility management. 

Because Connecticut is a compara- 
tively small state in area, its utility 
men display considerable modesty as 
to their accomplishments in this field. 
There remain less than 1,000 miles 
of rural line extensions in the state to 
be built to make electric service avail- 
able to virtually every farm at pres- 
ent beyond line reach. Of particular 
interest are the plans under which 
these remaining lines are likely to be 
built, as illustrated by the practice 
in the territory of the Connecticut 
Light & Power Co., which serves about 
75 percent of the state’s total rural 
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Post-war line extension program is based on surveys by local com. 


mittees of appliances prospective users expect to install in three years, 


to be followed by promotion of rural lines and their construction on q 


community-by-community schedule 


line mileage. This utility, according 
to an article in the Hartford Courant, 
by A. V. S. Lindsley, vice-president 
of the C.L.&P., will.start on the pro- 
gram as soon as possible post-war. 

About two-thirds of the state’s 
21,163 farms (1940 U. S. Census) are 
in the company’s territory. In per- 
centage of farms having electricity 
available, Connecticut stands near the 
top. At the beginning of 1944 there 
were in C.L.&P. territory 1,356 farms 
and about an equal number of rural, 
non-farm .homes, including summer 
residences, to which the company 
would have to extend its lines in order 
to provide electricity. To reach all 
these potential customers, the C.L.&P. 
would then have to build 910 sep- 
arate extensions, averaging about 
0.75 mile each, but located in 106 
different towns. 


Surveys Being Made 


The company is now making engi- 
neering surveys to lay out and de- 
sign the additional lines necessary to 
reach every home in its area that is 
without electricity. Due to man- 
power shortages and transportation 
difficulties it is at present impossible 
to make a house-to-house canvass to 
determine the number of people who 
will want electricity in their homes 
when war restrictions are eased and 
materials are again available for line 
extensions. The County Farm Bu- 
reaus and the Public Utilities Com- 
mission have approved a plan of 
forming local rural electrification 
committees to conduct a canvass in 
each town of all those residents who 
are without electricity. When the 


names of persons without electric 
service are in hand, the “Town Elec. 
trification Committee” will fill out a 
questionnaire for each of these indi- 
viduals including notes on the type 
of residence concerned, size of family, 
methods of heating, cooking, water 
heating, water supply, distance of 
house from highway, estimates of the 
cost of present methods of perform- 
ing house and farm activities, and 
willingness or unwillingness to sub- 
scribe for electric service. The ques- 
tionnaire includes data on the approxi- 
mate amounts of electrical energy 
used in a typical Connecticut rural 
home and on a typical farm and a 
check list of items of home and farm 
equipment. 

The C.L.&P. ran a large advertise. 
ment in 17 papers circulating in much 
of its rural territory in August, 1944, 
featuring the 100 percent electrifica- 


,tion goal in farm electrification. Re- 


sponses to the advertisement are 
sought by means of the clip section 
included. These returns will simplify 
the work of the local town committee. 
When the company starts building, i 
will base its activities upon analyses 
of the data obtained from the ques 
tionnaire. County agents will help 
by acting as advisors to farmers and 
company rural engineers will obtain 
individual applications for service. 
All construction work for a_singl 
geographic area will then be done a 
one job. By thus preventing duplict 
tion and repetition of work, this plan 
will make possible the building of 
all required farm lines in a matter of 
months instead of years. This will com 
tribute to postwar employment. 
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To insure postwar farms the ut- 
most benefit, the C.L.&P. will main- 
tain a staff of trained men who will 
assist farm families in making the 
best use of their electric service. After 
the war new implements and im- 
proved adaptations of existing devices 
will appear, most of these being pow- 
ered electrically, and it will be of 
material aid for the farmer to have 
trained advice in these matters. 


some years as to the number of its 
farm customers and their energy con- 
sumption. In 1935 farm customers 
averaged 117 kw.-hr. per month at an 
average cost of 4.75 cents each. In 
1943 the number of farm customers 
had increased about 50 percent, the 
average energy consumption had 
risen to 220 kw.-hr. per month and 
the average price was only 3 cents 
per kw.-hr. The company estimates 





in their chartered territory, to all 
unserved areas having a density of 
subscribers for electric service aver- 
aging at least two per mile on such 
proposed new lines, in accordance 
with the provisions of this act. 

“Sec. 2.—The public utilities com- 
mission is directed, in considering 
the rates of electric utility companies 
in this state or in the proceedings 
having to do with such rates, to con- 
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Emphasis will be laid upon the im- that within the next 10 years the sider the expenses and revenues of 
rs, portance of electric service in aiding average farm use will rise to over each company as a whole, in arriving 
na the farmer to meet the competition of 500 kw.-hr. per month and that the at a fair return on the fair value of 
others who are already users of elec- average price will decrease to about such properties. 
tricity. Home service and farm tasks 2.25 cents per kw.-hr. It is estimated “Sec. 3.—In prescribing a rate for 
will be developed for the maximum that the average price for the in- service on such new lines, the com- 
adaptation to electrical methods and creased usage will be below 2 cents. mission shall’'exercise its statutory 
— | labor saving apparatus. Authorities powers, except that the guarantee re- 
. Legislative Aid to R i ate 
have long recognized that the farmer’s ” to Rural Electrification Cuired shall not exceed $13.50 per 
net income is closely proportional to To further rural electrification and mile per month. 
tric} the amount of electricity he employs. remove grounds for charges of dis- The commission is directed to ad- 
lec- In Connecticut about two out of every crimination, the Connecticut Legisla- vance (Sec. 4) the objects of this act 
ita} three dollars of farm income is from ture in 194] passed Chap. 257, “An in every lawful manner, and Sec. 5 
ndi-} dairy and poultry products. Under Act Concerning Areas Not Served specifies that the act shall take effect 
ype} such conditions many man-hours of With Electric Current”: from its passage. 
ily,} labor or the extensive use of ma- “Sec. 1—The public utilities com- The utilities expressed their inten- 
ater} chinery are necessary to keep the in- mission shall order and direct the tion of pushing rural electrification 
off dividual farm a going operating unit. electric utility companies distributing as rapidly as possible; but because of 
the The C.L.&P. has kept a record over current in this state to extend lines the war this development has been 
rm- 
and . 
sub: AMOUNT OF ELECTRICAL ENERGY USED IN TYPICAL PLEASE CHECK THE APPLIANCES AND EQUIPMENT YOU PLAN TO 
es CONNECTICUT RURAL HOME AND ON TYPICAL FARM INSTALL OVER A 3-YEAR PERIOD WHEN ELECTRICITY IS AVAILABLE. 
. (De not Sil in Kwhr Column.) 
OXI: IN THE HOME CONSUMPTION IN KWHRS PER MONTH U S E 
Tgy Lighting 25 to 40 kwhrs (including toaster, percolator etc.) IN THE HOME 
Water Supply — Shallow Well 5 kwhrs MY THREE-YEAR PLAN } 
iral ” Deep Well 6 to 10 kwhre ELECTRICAL SERVANT ist YEAR aqind YEAR 
d a Iron 1 to 2 kwhrs per person AND Lighti Here 
Ironing Machine 2 to 3 kwhrs per person > ase ; es 
arm Radio 4 to 12 kwhrs (average 8) “ne oY kat Fs oe] 
Washing Machine 3 to 5 kwhrs N E E D S ~ Washer 
7 Clock 1 kwhr _lron Sine. pees 
18€- Food Mixer 1 kwhr for each 6 to 10 hours of operation __Water Heaters eee 
Fan 1 kwhr for each 8 to 10 hours of operation —Clock — 
uch Vacuum Cleaner 1 to 144 kwhrs OF Bato Maker eT 
4A, pene Machine 1 kwhr or less “ie 
ica — 30 to 50 kwhrs 4 - Toaster : 
ange 25 to 30 kwhrs per person Room Heater 
Re- Oil Furnace 200 to 500 kwhrs per year (monthly consumption E ] e Cc t > 1 Cc 1 t y __ Water Pump ny 
varies with weather) Oth 
are Water Heater 150 to 300 kwhrs (about 1 kwhr for each 3 to 4 gals. . 
. of water heated) 
iy .ON THE FARM sai GENERAL 
Water Supply (farm use) 5 to 30 kwhrs per month (small poultry farm might Barn Lights - 





tee use lower figure: large dairy might require Yard Lights 
. more than higher figure) 


_ Water System 
Small Motor 4 to 1 hp 

















A It Lighting (farm use) 15 to 30 kwhrs per month a Farm Chore Motor % to 1% ——- 
Incubator - (small) 25 kwhrs for each 100 eggs hatched Stock Tank Water Heater —_| 
ge ~ (large) 3 kwhrs for each 100 eggs hatched Soil Heating Equipment — 





~ Cold Storage for Meats, ™ 


Brooding nee Storage 1Or Bree 
Fruits and Vegetables oe 


14 kwhr per chick per month 





















































Milking - Portable Type 114 kwhrs per month for each cow ~Feed Grinders _ 
elp Pipe-line Type 2 to 3 kwhrs per month for each cow ~Corn Husker _ 

Milk Cooling 1 kwhr for each 10 gallons cooled _Hay Hoist ae 
and , " i Ensilage Cutter 7 

Dairy Water Heating 1 kwhr for each 3 to 4 gallons heated as 7 

. DAIRY FARM : 
ain Sterilizing Dairy Utensils (10 to 40 cows) 314 to 714 kwhrs per day ON Milk Cooler 
3 Dairy Water Heater 

Bottle Was Jo 
ice. ‘ottle Washers 1 kwhr per 2000 bottles Barn Ventilating Fan 

Cream Separator 1 kwhr per 2000 pounds of milk “Milking Machine 

: ~ Cream Separator _ 
gle Hay Hoisting 44 kwhr per ton THE a —— z 
: as Silo Filling 1 to 1 kwhrs per ton : Dairy Sterilizer = 
. Motors - less than 1 h. p. 1/10 kwhr to 1 kwhr per hour of use (according to POULTRY FARMS Oe cement 
1ca- size of motor and type of load) FA R M _ Poultry Water Warmer 
7 . Incubator 
Jan Wood Sawing 1 to 24 kwhrs per cord c Brooder _ a ae 
f Hotbed Heating 14 to 1% kwhrs per day for each 3’x6’ sash _Hen House Lights 
0 Soil Sterilizing 1 to 11 kwhrs per cubic foo’ OTHER _ ——— 

- of 


on SAMPLE RURAL ELECTRIFICATION SURVEY folder for -prospective farm customers, including data on the energy consump- 


tion of domestic and farm service appliances to facilitate estimates of service requirements 
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retarded considerably during the past 
three years. Reports to the Connecti- 
cut commission indicate that at the 
end of 1943 there remained 998 miles 
of lines to be built in the whole state 
to achieve 100 percent rural electrifi- 
cation, involving 1,327 projects. It is 
estimated that about $1,700,000 will 
be required to build these lines. Had 
the materials and labor been avail- 
able, the utilities in many cases would 
have been able to extend their rural 
lines in large measure on the basis of 
their regular farm rates and service 
conditions. 

In the first 7 months of 1941, the 
the C.L.&P. had completed 103. miles 
of rural lines. From Aug. 1, 1941, 
the effective date of the “Two-Per- 
Mile” Act, to Oct. 3, 1941, when fur- 
ther construction was frozen by the 
Federal government, the company had 
built, started, or had under active 
negotiation for building, 254 miles of 
rural line, a third of its remaining 
program to reach 100 percent cover- 
age. The majority, in fact over 90 per- 
cent, of rural customers taken on by 
this company since the act became 
effective have chosen to take service 
under the company’s regular 4-per- 
mile rate, which calls for a minimum 
payment which includes a consump- 
tion of 100 kw.-hrs. per month. 


Line Extensions Required 


This company reports that at the 
beginning of 1944 there were 21,163 
farms in the entire state, 1,815 re- 
quiring rural line extensions. There 
were 297 located along existing lines 
but not taking service. There were 
19,051 farms connected on power 
company systems at that time. In 
adition to the 1,815 farms noted 
above, there were 1,273 non-farm 
homes occupied the year around; 886 
non-farm homes seasonally occupied, 
and 21 churches which would require 
line extensions to connect. 

In preparing to extend rural elec- 
tric service toward the 100 percent 
goal it is planned to publicize fully 
the monetary advantages that will 
accrue to the farmer through the 
substitution of electric power for 
older and more expensive methods. 
This education, it is believed, can be 
carried out most effectively by the 
staff of the Agricultural College and 
the Extension Service, through the 
County Farm Bureaus, and supple- 
mented by the agricultural engineers 
of the power companies. 
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100% EvectRIFICATIO 
OuR GOAL! 


NE HUNDRED PER CENT ELECTRIFICATION has always been the goal of 
The Connecticut Light and Power Company. Today our territory is more highly 
electrified than most comparable areas. More than 98% of all homes, and 90% of 
farms in our territory have electric service available. War restrictions have curtailed 
line extensions to the remaining farms and rural homes, but plans are now being 
made to reach the 100% goal as soon as possible after restrictions are lifted and 
matcrial and manpower are available. 
In order to adequately plan for the job ahead, up-to-date information is required. 
Limited help and transportation prevents our coming to you for information and we 
ask your cooperation in sending it to us. 


IF YOU ARE ONE OF THE FEW PEOPLE NOT ENJOYING ELECTRIC 
SERVICE PLEASE FILL OUT THIS QUESTIONNAIRE 


Please Check Following: 
Type of Home — Farm 2 Non-Farm Residence [1 Summer Home [] 
Type of Farm—Dairy 0 Number of Milking Cows 
Poultry 0 Number of Laying Hens 


Vegetable [1] General [Fj Number of Acres 


&> Cut ont Questionnaire and Mail to The Connecticut Light & Power Company 


This is not an application for service. Please mail or deliver this questionnaire to the 
nearest office of the Company. We would appreciate it if you would also furnish us 
the names of any of your neighbors who are without electric service, or call this 
questionnaire to their attention. 


A POSTWAR PLAN WITH THREE OBJECTIVES 


1. Complete the job of 100% Electrification. 2. Provide additional postwar employment. 
3. Aid inthe maximum development of Connecticut agriculture and Connecticut rural life. 


CONNECTICUT 2 LIGHT & POWER 


NEWSPAPER ADVERTISING of Connecticut Light & Power Co. (with acknowledge 
ments to Puget Sound Power & Light Co. for drawing) 
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Marble-Sand Blast 
Removes Dimout Paint 


Cost of paint removal reduced 60 percent when 


‘compared to paint remover methods—May also 


solve insulator cleaning problem 


L.C. EDWARDS and L. M. VAN METER“ 
i 


REMOVAL OF dimout paint from 
luminaires by means of a compressed- 
air and marble-sand blast has been 
developed by engineers of the Pacific 
Gas and Electric Co., in lieu of the less 
desirable method of dipping in paint 
remover. The operator reaches into 
the well-illuminated housing through 
sealed-in rubber gauntlets to handle 
the nozzle and glassware, and ob- 
serves the operation through a circu- 
lar opening. 

An air compressor, mixing tank 
and nozzle are utilized for this work; 
a special atomizing mixing tank was 
developed so that normally stored, 
dry marble-sand could be used with- 
out the necessity of any heating or 
drying to obtain a steady flow. A 
centrifugal fan evacuates the blast 
housing and discharges into an 
8-cu.ft. canvas settling chamber or 
dust catcher for re-use. 

Upon removal from blaster, the 
glassware is blown off with clean com- 
pressed air, washed with brush and 
water, and dried -with clean-air jet. 
The equipment is set up semi-station- 
ary in a suitable location, usually a 
warehouse yard, and the glassware 
from the surrounding area is brought 
in. When a given area is cleaned up 
the equipment can be trucked to an- 
other area. 

White marble-sand was selected 
after tests were made on different 
blasting materials. It is softer than 
glass, having a hardness index of 3 to 
4 as compared with 4.5 to 6.5 for 
glass. It is a commercial material 
available from building material 
agencies at a cost of about 14¢ per 
pound. A grade of crushed white 


Cane te Gas & Electric Co., San Francisco, 





marble known as No. 24 white was 
found to be satisfactory. It consists 
of all particles passing a screen of 24 
meshes per inch with a large percent- 
age of finer particles. The abrasive or 
frosting action on glass is negligible 
insofar as interfering with light trans- 
mission is concerned. 

Double-bowl, 8-in. refractors and 
14-in. diffusing globes are being 
cleaned. They were painted with spe- 
cial dimout paints, some of which 
were synthetic and others oil base. 
Usually they were brush-painted on 
the inside only, but some were painted 
both inside and out. Most of the up- 
right luminaires were dipped. 


yi wr 


A three-man crew with truck has 
been completing, on an average, the 
replacement of forty bowl refractors 
per day. This includes removing the 
painted glass, replacing with clean 
units from the working stock, and 
then cleaning the painted globes at 
the blaster. Removing the paint takes 
a relatively small proportion of the 
total time, requiring from 3 to 4 min. 
for the actual blasting. 

The marble-blast is not only more 
effective, but there is less breakage 
than with the hot-dip solvent method. 
Blasting is especially advantageous in 
cleaning of the spun-on reflector type 
of globes, many of which were 
painted on the inside. These units 
are readily cleaned without damaging 
the aluminum reflectors, whereas 
there is really no practicable way of 
dip-cleaning them without destroying 
the effectiveness of the reflecting sur- 
face and permanently impairing the 
efficiency of the luminaire. Moreover, 
the cost of cleaning, exclusive of tak- 
ing down and putting up, has been 
averaging about 40 percent of that of 
the solvent methods first employed. 

This operation has been so success- 
ful that herein may lie the solution of 
removing tenacious deposits from in- 
sulators and, after the technique has 
been perfected, with the lines ener- 
gized. There is no danger of damag- 
ing the insulator glaze. 





MARBLE-SAND blast is directed against glassware by operator working with air-seal 


gauntlets while observing work through peephole. 
stands in front of “vacuum cleaner bag.” 
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Mixing tank at operator's left 
Note cleaned and uncleaned globes 
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Editorials 


S. B. WILLIAMS, Editor 


Investment Economies 


THE PRICES of some recent refunding issues indicate 
that not a great deal of saving in the future can come to 
utilities by this route. Since operating expenses will do 
well even to hold their own, the only avenue left is to effect 
investment economies. 

These can be made in several ways, all of which will be 
employed to some degree in post-war investment control. 
The first that comes to mind is lower price, and con- 
siderable promise is held out for that by way of stand- 
ardization. It is also possible that closer ratings may be 
reflected in a price saving on a basis of unit cost. 

Smaller reserve requirements than were thought neces- 
sary before the war can be expected to bring other invest- 
ment economies. Service continuity is not expected to 
suffer because of greater interconnection through area 
integration or of methods for making spares serve a larger 
amount of equipment. 

Allied to the philosophy of smaller reserve is the 
thought that generating equipment be built so that it can 
stay in service longer hours without overhaul. What, for 
instance, would be the investment economy if a base load 
turbine unit were able to run twice as long as is now the 
practice? This concept may find itself in conflict with that 
of lower cost through greater fuel efficiency. It is never- 
theless being strongly considered for certain important 
expansion programming. 

Economies of the preceding kind, however, are effective 
only with additional investment. While the savings will 
be considerable in themselves their effect upon the cost of 
the kilowatt-hour will be small until the new investment 
is a much larger part of the total. 

The most effective economies for some time will be those 
that can be applied against the current investment, the 
most obvious of which is. of course, to make the invest- 
ment work longer hours. The war has shown how profit- 
able even low rate business can be when it is ’round-the- 
clock. While twenty-four-hour load is fine it isn’t neces- 
sary provided enough off-peak load is found to bring up 
the overall use-factor. 

From such investment economies must come the ability 
to maintain in the future the industry’s record for lower 
rates. 
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Municipal Rates That Provide 
Funds for Other Purposes 
A GREAT DEAL has been written about the low rates for 


electric service under municipal ownership, but little has 
appeared about the rates under that form of ownership 
that are purposely kept high in order to provide funds for 
other municipal purposes. In such instances the return 
on the investment is considerably more than privately 
owned utilities under regulation are permitted to earn, 

In New York State where municipal plants are subject 
to regulation the commission has in numerous instances 
had to take the initiative and order lower rates. To this the 
Municipal Electric Utilities Association of New York State 
objected at their recent annual meeting and asked for 
legislation prohibiting the commission from instituting 
electric rate proceedings on its own motion. 

The municipal men feel that even if the return is exces- 
sive no injustice is done because whatever is left over 
after paying expenses is returned to the community and 
therefore to the benefit of the consumer. 

Let us see, however, if no harm is done by this kind 
of a rate philosophy. Suppose the rates are sufficiently 
high to bring a return of 10 percent or more, as has 
resulted in some instances, then that community has put a 
damper upon the growth of electric service with the 
result that its citizens do not enjoy the same advantages 
as a community with rates reflecting a fair return. Not 
only will the usage in homes be kept down but stores will 
not freely use large quantities of light to attract customers. 
Industrials may find it less costly to install isolated plants 
and thus in a measure escape some of the tax that should 
fall on them. 

Municipal authorities like to point to a low tax rate as 
evidence of good management but when that is earned 
at the expense of progress it is time to pause and con- 
sider. Expanding use of electricity is one sign of progres- 
siveness and improving living standards. These are not 
helped any by rates which give a return greatly in excess 
of what is fair and reasonable. 


Supreme Court Review 
of Death Sentence Clause 


NEARLY TEN years after its enactment there appears to 
be some possibility that the famous “death sentence” 
clause 11B of the Holding Company Act may be reviewed 
this term by the Supreme Court. A previous case brought 
by North American Company some time’ ago has 
languished on the calendar because a quorum could not be 
had. Is it possible that the same justices who once dis- 
qualified themselves now feel there is nothing in their past 
to prevent them from hearing the case? 

In the meantime the Securities and Exchange Commis: 
sion continues to whittle down the holding companies 
while cities and co-ops stand around ready to absorb the 
new orphans. If the Supreme Court can find some excuse 
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pr further delaying decision there will be no necessity 
ta formal decision because the administration will have 
acceded through judicial delay in enhancing the public 
or fynership domain to a degree not possible even with 
as. fpWA grants and loans. 
ip} There can be no greater injustice by the Supreme Court 
or than the deliberateness with which it has denied the 
m folding companies a final review of the “death sentence” 
ly fhause. When the act was reasonably fresh on the books 
he Court in the Electric Bond and Share case at the re- 
ct [yest of the government refused to rule on that part of the 
es [yt Later when the government no longer opposed a 
1¢ fearing enough justices disqualified themselves to prevent 
te quorum. Now after nearly ten years have elapsed and a 
or firge part of the industry has been disintegrated there 
g ppears to be a possibility that the Court might act. 
It would be folly to speculate upon the kind of decision 
s- fhe Court as it is now constituted might hand down. By 
er fis time, however, the Court has lost its power to hurt 
1d fnuch more because most holding companies have their 
jisintegration plans in an advanced state. A favorable 
1d ecision, on the other hand, while it would not bring back 
ly fhe lost properties, would prove a strong deterrent to any 
as further municipal and co-op acquisition without a public 
a ffemand. 


ndependent Research 
;, pn Lighting 


's [0OMPLETION OF THE ARRANGEMENTS for the 


Id freation of the Illuminating Engineering Society Research 
und gives to the lighting industry for the first time 
48 fn opportunity for independent research that has been 
d reatly needed. It is interesting that lighting, the use of 
ectricity which started what is now the electrical industry, 
, hould be the first to recognize the need for research on a 
0 


oad plane and set up a fund for that purpose. The engi- 
ering societies have a similar fund in which the elec- 
ficals participate but they have no independent fund or 
pundation of their own. 
While started by the Illuminating Engineering Society 
nd bearing its name, the Fund is to be administered 
dependently by its own trustees reporting only its results 
pthe Society. In so doing the Society has tried in every 
lo fy possible to keep the operation of the Fund free from 
Fy commercial pressure or individual prejudice. 
d |The Fund has no limit in size, the first contribution 
nt = ting $5,000 from the Society. Remaining moneys will 
3s | ne from commercial interests. It is not an investment 
ve = st that will use only income from investments, but 
s- rely a working fund. In that way it can exist only so 
st "fas it is practically contributing to the welfare of the 
ting industry and so long as the industry wants this 
s- fftd of research enough to provide the necessary funds. 
es § Most of the research in this important field has come 
1¢ #f'™ a very few universities, independent laboratories and 
P companies. What we have had for the most part has 
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been good, but more, much more, is needed. This new 
Research Fund is hailed by the lighting industry as the 
dawn of a new day of factual knowledge. It holds a lot of 
promise for the industry and the public. Its ability to 
deliver will depend in a large measure upon the funds at 
its disposal. It should have the whole-hearted support of 
the entire electrical industry. 


Wendell Willkie 


WENDELL WILLKIE no longer lives. Like Phidippides, 
he had a message to deliver and then he died. Willkie’s 
message, however, was not one of a victory won, but of 
principles which must be observed if final victory is to be 
won and enjoyed. 

Unfortunately for his contemporaries his counsel was 
too forthright. He was a skillful diagnostician but he did 
not have a soothing bedside manner. His road to health 
was not an easy one, because it called upon the patient to 
conduct himself differently from the way he had been 
living and wanted to live. 

Willkie came into public life by way of the utility 
business, and a holding company at that. His fight against 
public ownership of utilities in general, and the TVA in 
particular, won for him the admiration and respect of the 
American people. In the course of that fight Willkie time 
after time sought the unified support of his industry. He 
tried to show that what was then his battle would tomor- 
row be their battle. He was willing to provide the battle- 
ground but he could not win the fight all alone— although 
he tried hard enough. 

How different might have been the outlook of the in- 
dustry today if ten years ago it had had the wisdom and 
courage to Jet Willkie be its leader and to follow him? 
But no, the man who, on January 21, 1935, before the 
Economic Club of New York and the Harvard Business 
School Club, said, “No duty has ever come to me in my 
life, even that in the service of my country, which has so 
appealed to my sense of social obligation, patriotism and 
love of mankind as this, my obligation to say and do what 
I can for the preservation of public utilities privately 
owned’, was not accepted by the old leaders as a utility 
man. How many of the self-styled utility leaders of a 
decade ago, or even of today, could with all sincerity make 
that same avowal of faith in their business and back it up 
with the same kind of action? 

Yet even now it is not too late. If every executive and 
worker in this entire industry were to take this declaration 
of faith pronounced by Willkie nearly ten years ago as his 
own then it would be easy to win the public confidence and 
respect. 

Though the man is dead, his faith still lives. May an 
industry accept it and put it to work just as may a nation 
accept his global philosophy. He has pointed the way to 
final victory, both for the utility industry and for America. 

May he, like so many other great men, accomplish in 
death what living he could not realize! 
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ASHINGTON COMMENT 


LARKIN, 


Power for 


Washington Correspondent 


Liberated Europe 


INFORMATION on the power sup- 
ply situation in liberated European 
areas has not been divulged to any- 
where near the extent which many 
electrical engineers in this country 
wish it might be, but some substantial 
information is to be had. 

It is generally believed in Wash- 
ington that damage to most French 
power systems—possibly excepting 
those in such ports as Brest and Le 
Havre, which were subjected to siege 
for weeks—was less extensive than 
that to Italian plants north of Naples 
and particularly those north of Rome. 
The accepted reason is that the Ger- 
mans, after the St. Lo breakthrough, 
did not have time to do the fancy 
demolition jobs they might otherwise 
have done. Demonstrated history of 
the early Italian campaign was that 
the Germans did relatively little effi- 
cient demolition in areas through 
which they passed hurriedly, but did 
substantial damage where they had 
the opportunity to prepare some time 
in advance for a retirement. 


Extent of Damage Not Revealed 


To what extent power facilities in 
the lowlands have been damaged is 
not yet generally known in the United 
States, for the men who have been 
surveying power plants there have 
only recently returned. It is to be 
anticipated, however, that damage to 
Dutch systems will be heavy. 

Netherlands Foreign Minister E. N. 
Van Kleffens is one authority for this 
conclusion. He told London newsmen 
recently that in Holland. “... an enor- 
mous amount of industrial equip- 
ment upon which modern civilization 
depends is being systematically 
destroyed on a proportionately far 
greater scale than in any other west- 
ern European country which the Ger- 
mans have had in their power .. .” 

An official Dutch government re- 
port dated October 6 stated that Ams- 
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terdam had sufficient coal to supply 
electricity for another seven days, 
adding, “In the Hague, Utrecht, Rot- 
terdam and many other cities, the ex- 
haustion of all gas and electricity sup- 
plies is still more imminent.” 

Whatever happens to Dutch power 
systems, it will have to approximate 
complete destruction to match the 
demolition practiced on power facili- 
ties in central and northern Italy by 
the retreating German troops under 
Marshal Kesselring. Pictures of the 
remains of several different generat- 
ing stations at Terni, Italy, (part of 
the Rome power system) show that 
damage to walls and floors is not 
so heavy, but the precision with which 
working parts have been shattered is 
appalling. 


Northern Italy Hard Hit 


An indication of the extent to which 
the Germans have smashed the cen- 
tral-northern Italy power supply may 
be had from the statement, vouched 
for by reliable sources, that in one 
part of Italy north of Rome, its boun- 
daries otherwise undescribed, the 
Nazis left 60,000 kw. in usable con- 
dition out of an installed capacity of 
860,000 kw. 

Allied troops moving into these 
areas, of course, take small generator 
sets with them. Thus far, however, 
the amount of this equipment has 
been limited, and the area to be 
served has expanded rapidly. The 
rapid growth of military and essen- 
tial civilian loads as the fighting 
sweeps ahead soon requires that all 
possible demands be served from a 
central source over an _ integrated 
transmission and distribution system. 

This brings immediately to the 
front the necessity for returning to 
service whatever local generating ca- 
pacity and distribution system can be 
put into operation, for the only alter- 
native is to locate a number of the 


portable units at a central point and 
improvise a distribution system, This 
takes considerable equipment whey 
many of the portable units are of 100 
kw. or less. 

The problem of returning oq 
equipment to service is not solely on 
of repairing damaged equipment anj 
recruiting crews to operate it. If th 
local system be coal fired, as was th 
case in Normandy, the matter of ob. 
taining coal from a military fuel sup. 
ply system geared to deliver oil pr. 
sents a problem not readily shrugged 
off. 

Another complication arises when 
owners of the local system object tp 
the military policy of cannibalization, 
Invasion troops being what they ar, 
the niceties of private property are of 
relatively small importance beside th 
possibility of putting into operation 
an electric system which will solve q 
number of military problems. Own 
ers, being equally human, tend to seek 
that treatment of their property which 
will cost them the least and retum 
them the most. 
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This problem, which is present, i! a 
not crucial, in France, perhaps wil sch 
be less pressing in Germany. ref 
Rehabilitation Programs a 
The various programs for rehabili I 
tation of utility services in liberated a 
areas are cloaked under sufficien! pa 
secrecy to obscure their various de ve 
grees of completion. It is known§ ,4 
however, that a fairly substantiall gq 
program for rehabilitation of railf lic 
road transportation has been develf The 
oped and approved, and there is littl exp 
question that this particular progran} 
is farther advanced than is the power} 8? 
rehabilitation program. - 
President Roosevelt recently clar ro 
fied the power situation somewhal , 
when he declared that, l 
“Steps are also being taken to req 4) 
store damaged . . . electrical gener - 
ating facilities of Italy to the extent ei 
necessary to enable the Italian people 9 
to throw their full resources into the] 1, 
fight against Germany and Japan. J nis 
“In addition, preparations are Uf act 
der way to supply substantial quar} of t 
tities of generating equipment, 3 
cluding temporary power facilities, tof “fo 
furnish electricity to essential indus - 
tries and public utilities in central Z 
Italy which have been brought to! ; 
standstill by the almost complet lati 
destruction by the Germans of powe} ,,. 
plants.” ests 
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Public-Private Ownership 
Fight to Be Settled at Polls 


Washington Voters Will Ballot on Referendum 25 Intended to Extend 
Existing Powers of Public Utility Districts—Federal Power Commission 
Releases Report Revealing Political Expenditures of Private Companies 


A showdown of strength in the pro- 
tracted war between private-owned util- 
ity companies and public ownership 
groups in the state of Washington is 
scheduled for November 7 when a state 
referendum (25) designed to extend 
existing powers of Public Utility Dis- 
tricts is submitted to the voters. 

In Washington this week, the Federal 
Power Commission released a report on 
five private companies whose _ political 
expenditures in connection with the 
referendum the commission had been 
asked to investigate by the Washington 
State Grange and the Washington Pub- 
lic Utility Commissioners Association. 
The report showed comparatively small 
expenditures for political purposes. 

Proponents of the issue, which is de- 
scribed as being vital to the war effort, 
declare that the intent of the proposed 
legislation is to provide, among other 
things, legal machinery whereby: 


1. Two or more P.U.D.’s “could form 
a joint Public Utility District Commis- 
sion, and thereby effect the acquisition 
of electrical properties upon an eco- 
nomical system-wide basis;” 

2. An executive commission could be 

‘elected from members of the joint com- 
mission and its members empowered to 
act for the joint body between meetings 
of the latter group. 
i 3. Two or more joint commissions 
found to be operating properties which 
are interconnected may recombine for 
the purpose of operating them under 
ome management,” and 

4. Any joint commission may by reso- 
lution sell, lease or otherwise dispose of 
‘ny public utility properties or inter- 
‘sts therein to the United States, any 





public utility district or to any joint 
commission, city, town or other munici- 
pal corporation or public agency or co- 
operative, and may contract with any 
of them respecting the joint or separate 
acquisition, financing or operation of 
any public utility properties or interest 
therein. 


Numerous other provisions aimed at 
strengthening the position of the 
P.U.D.’s and weakening that of private 
companies are contained in the refer- 
endum. : 

While the private concerns oppose the 
referendum in its entirety, they are mak- 
ing special campaign issues of the four 
points enumerated. They contend that 
the proposed amendments to the exist- 
ing P.U.D. law pyramids on top of the 
P.U.D.’s three new political bodies, and 
that as each of these is added, “the pub- 
lic’s right of control is removed and 
placed in the hands of politicians.” 

Opponents of the referendum de- 
scribe the plan to create a joint commis- 
sion and an executive commission as the 
“first steps toward setting up the politi- 
cal power” for complete domination of 
the state’s power resources, and declare 
that “once a district becomes a member 
of a joint commission, there is no 
method provided whereby the P.U.D. 
could withdraw and regain its inde- 
pendence. “Once formed, this public 
power bureaucracy is permanent—it 
cannot be dissolved,” they contend. “It 
will have the right to take property by 
condemnation—even in counties and 
cities opposed to forming P.U.D.’s, with- 
out a vote of the people.” 

Attacking the section which would 
give the P.U.D.’s the power to sell, 
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lease or otherwise dispose of the prop- 
erties of public utilities, the opponents 
charge: 

“This section specifically provides for 
the tearing apart of electric systems, and 
permits them to be sold piecemeal to 
various political agencies. . . . This is 
directly opposed to the purpose of the 
Northwest Power Pool, a combination of 
municipal, federal and business-man- 
aged systems cooperating as a single, 
strong, efficient unit. The Northwest 
Power Pool not only has met every war- 
time demand, but has made available 
additional large blocks of effective 
power supply for the Northwest. 


FPC Report Revealed 


In answering the request for the in- 
vestigation of the five power companies, 
the FPC informed the Grange and the 
Commissioner’s Association that it has 
no jurisdiction over political expendi- 
tures by power companies but ordered 
the study to determine the extent of 
compliance with an order issued in 
February, 1941, directing the five com- 
panies to maintain special accounts for 
expenditures for political or legislative 
purposes. The report showed that the 
companies had “substantially complied.” 

The companies, which cooperated 
completely in the study, are the North- 
western Electric Co., Pacific Power & 
Light Co., and Portland General Elec- 
tric Co., all of Portland, Ore., Puget 
Sound Power & Light Co., Seattle, and 
Washington Water Power Co., Spokane. 
All have been under attack by public 
ownership advocates, including the 
State Grange and the Commissioner’s 
Association. The study covered the year 
1943 and to July 31, 1944, for the first 
three companies and 1943 and up to 
June 30, 1944 for the latter two. 

Political or legislative expenditures 
by the five companies during the year 
and a half covered by the study totaled 
$52,867, the staff report showed, of 
which Washington Water Power Co., 
spent $30,340 for labor and expenses in 
connection with next month’s vote on 
Referendum 25. 

The five companies spent $85,789 on 
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payments to organizations and _in- 
dividuals, some of which covered 
political or legislative activities, the re- 
port showed, of which $37,000 was 
chargeable to Northwestern Electric, 
and $31,000 to Pacific Power & Light. 

Expenses for legislative activities, 
which the report termed “Apparently 
not accounted for in accordance with ... 
the Commission’s order of February 4, 
1941,” totaled $3,538, with the principal 
item being one for $2,090 by Washing- 
ton Water Power for observers at state 
legislative sessions. 

Pacific Power & Light, the report 
showed, spent $18,823 on two franchise 
elections, one at Walla Walla unsuccess- 
ful and the other at Yakima winning a 
25-year franchise. 

The five companies charged to op- 
erating expenses $127,554 which repre- 
sented payments to organizations and 
individuals none of which could be 
demonstrated to have been expended for 
political or legislative purposes. 

Expenditures of the five companies 
for sales promotion and institutional ad- 
vertising during the year and a half 
studied totaled $821,447, the report 
showed. 


Utilities May Now Buy 
More Watt Hour Meters 


Office of War Utilities Inventory Con- 
trol Branch will increase substantially 
its authorizations for the purchase ‘of 
domestic watt hour meters in an effort 
to build up both utility stocks of these 
meters. 

Increase in meter production which 
allows the increase in authorized orders 
was approved recently by WPB’s Radio 
and Radar Division which supervises 
meter production. It will come too late 
to allow meter manufacturers to obtain 
enough material for full authorized 
production this quarter. But for the 
remainder of 1944 and _ indefinitely 
thereafter, OWU will authorize the 
placing of orders for 100,000 meters 
monthly. Production of 130,000 meters 
was authorized for the third quarter 
and 255,000 for the present quarter. 

Production of 255,000 meters a 
quarter during the first half of 1945 
has also been authorized, and any 
manufacturer who can produce any 
part of the extra quota this year will 
be allowed to do so. 


Will End Road Dimout 


Safety road lighting dimmed in the 
war emergency has been ordered re- 
stored by Spencer Miller Jr., New 
Jersey Highway Commissioner in agree- 
ments with 37 municipalities in Atlantic, 
Monmouth and Ocean Counties. 
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Accident Rate Rises 
with Heat, Humidity 


Speakers at National Safety 
Congress Explain Summer Rise 


Heat and humidity in summer in- 
creases the possibility of electric shock 
among workers on low-voltage wires, 
Henry J. Eliasen, supervisor of outside 
plant construction, Consolidated Edison 
Co. of New York told safety engineers 
at the public utilities section of the 
National Safety Congress in Chicago 
last week. 

“The human body is like an insulated 
conductor, with the skin acting as in- 
sulation;” Eliasen pointed out. “When 
the combination of high temperature 
and high humidity exists, the skin be- 
comes saturated with moisture at the 
least exertion, and its resistance be- 
comes only 1/100 of that of dry skin.” 

During the last 19 years there have 
been 12 fatalities among Edison Co. 
employees, Eliasen disclosed. The fact 
that eleven of these occurred in the 
months of June, July and August was 
seen by him as indication of the in- 
creased hazard existing during summer 
months. Eliasen pointed out, however, 
that in each case the accident resulted 
from carelessness in ignoring safety 
rules, 

Accidents among tree trimmers, also 
occur far more frequently in hot 
weather ‘than ‘in winter, Lester 
Asplundh, of the Asplundh Tree Co. 
told safety’ engineers. “The very fact 
that the accident rate rises in the sum- 
mer indicates that accidents are pre- 
ventable,” he affirmed. “When men are 
alert they are careful and there are few 
accidents; but when they are hot and 
tired and dull. the accident rate in- 
creases.” 


System of Dont’s Used 


Describing the system that had re- 
duced accident frequency in his firm 
from 81.3 in 1938 to 25.3 in 1943, Mr. 
Asplundh said a list of 20 “Don’ts” 
for workers has been worked out which 
supervisors and foremen are constantly 
calling to the men’s attention. As an 
added incentive to promote safety, Mr. 
Asplundh explained, foremen are given 
an incentive bonus of $20 each month 
that there are no accidents and no com- 
plaints from the property owners, state 
and municipal authorities or utility 
companies. 

Pointing to the fact that since 1933 
there has been no appreciable decrease 
in public utility accident rate, George 
J. Ruoff, chairman of the accident pre- 
vention committee, American Gas Asso- 
ciation, New York City, gave as the main 
reason the fact that “most of us have 
ignored or forgotten about the most 


important part of the entire job~ 
human engineering.” Taking his theme 
from a public utility worker's com. 
plaint: “It’s goggles not muzzles, men 
wear. Why does the foremen treat the 
boys like dogs?”; Mr. Ruoff suggested 
that supervisors should learn that it js 
not so much what they say or do as 
the way they say or do it that counts, 

At the seeing for safety session of 
the National Safety Congress, [, J, 
Illing, illuminating engineer of Wis. 
consin Electric Power Company, Mil. 
waukee, predicted that lighting of the 
future will be determined by brightness 
engineering, rather than by foot-candle 
engineering. “While the subject of 
brightness is not new,” Mr. Illing 
pointed out, “but rather as old as light. 
ing itself, the scientific consideration of 
its effect on vision is definitely a new 
and important subject.” 


Electric Utility Workers 
in Ohio Vote to Strike 


Employees of two Ohio electric com. 
panies voted to strike last week but 
had not pulled the switches as this 
issue of ExLecrricaAL Wor.ip went to 
press. 

The vote by Cleveland Electric Illu- 
minating Co. employees was 936 to 686 
for striking. In a vote on a sympathy 
strike, employees of the Dayton Power 
& Light Co. approved a strike, 312 to 
248. The vote was conducted by the 
National Labor Relations Board under 
the Smith-Connally Act. 

Cleveland employees voted to strike 
when a panel of the Regional War 
Labor Board reported adversely on a 
proposed contract which won a col: 
lective bargaining agent election last 
year. The contract, first ever to be 
negotiated with the company by 
UWOC, contained provision for 4 
seven-cents-per-hour raise, which, when 
disallowed by WLB, provoked the 
strike vote. 

A WLB spokesman pointed out that 
the UWOC could file an appeal from 
the Regional Board’s ruling at any time 
this week. 


Conduit Limits Removed 


Restrictions on installation of electri 
cal conduit, metallic tubing and tact 
ways have been removed from order 
L-225, but the amount of metal which 
may be used for the manufacture # 
this equipment is still limited by L-22 
on the basis of the-amount used in 1%, 
WPB announced last week. The otdet 
also retains the provision that mailt 
facturers and distributors may sell only 
to holders of AA-5 ratings or better. 
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First N ational Electronics 
Forum Held at Chicago 


scientists Present Technical Papers on Theoretical and Applied Phases 
of Electronics—Ralph Beal Says Science Can Be More Effective in 
Peace Than in War—Manutacturers Explain Current Applications 


The first national forum devoted ex- 
dusively to electronic developments 
and their application last week drew 
oer two thousand scientists, engineers 
and educators to Chicago for a program 
of technical papers ranging from the- 
wretical electronics to electronic appli- 
cations in industry. 

This premier National Electronics 
Conference was jointly sponsored by 
Illinois Institute of Technology, North- 
western University and Chicago sec- 
tions of the Institute of Radio Engi- 
neers and the A.I.E.E. with the Chi- 
cago Technical Societies Council co- 
operating. 

Inauguration of this new national 
conference was seen by Ralph R. Beal, 
research director, Radio Corp. of 
America, as a manifestation of the in- 
creasing urge of scientists to move for- 
ward to new frontiers. Addressing the 
opening conference session Mr. Beal 
aid: “Research and more research 
must be the order of the post-war 
world. We must be quick to recognize 
that if science can be so effective in 
war, it can be even more effective in 
peace.” 


Public Ignorant of Electronics 


W. C. White. director of electronics 
laboratory, General Electric Co., ex- 
jlaining why it has taken so long to 
get public acceptance of electronics, 
attributed the delay to public cynicism 
bllowing the depression, to human re- 
stance to change and to public ignor- 
ace of what electronics can do. War 
vith its atmosphere of energy and ac- 
tivity, Mr. White indicated: has speeded 
ievelopment and will hasten the intro- 
luction of new electronic devices into 
jeacetime jobs. “We must be certain, 
lowever,” he cautioned, “that our early 
plications are economical and _suc- 
tssful if we are to attain and hold 
blic acceptance.” 

The 50 technical papers comprising 
le technical program were divided 
‘mong 16 subject sessions spread over 
le two and one-half day conference 
period, 

A C. Monteith and C. F: Wagner, 
Westinghouse, in the survey session on 
“Wer applications of electronics re- 
ted that the three electronic fre- 


quency changer installations now ex- 
isting in this country will be useful as 
a benchmark for the economic study 
of d.c. transmission. For high voltage 
a.c. and d.c. transmission to compete 
economically will require power blocks 
of 300,000 kw. or more and involve 
transmission over distances of at least 
300 miles, it was asserted. Direct cur- 
rent transmission voltage will be of the 
order of 200,000 volts, it was believed. 

G. F. Jones and J. A. Cox, Westing- 
house, found the advantages of elec- 
tronic frequency conversion to be its 
completely variable ratio and simple 
control. Disadvantages cited were rela- 
tively high cost and relatively low 
power factor, of the order of 80 percen. 

B. J. Dalton, General Electric, dis- 
cussing electronic motor control, said 
that while 25 hp. is near the feasible 
upper limit for a d.c. motor power sup- 
ply using hot cathode thyratron recti- 
fiers, ignitron rectifiers can be success- 
fully used to supply and control large 
d.c. motors. But growth in this large- 
motor field will be slow, he cautioned, 
because of able competition from the 
motor generator set. 

M. J. Maiers, Commonwealth Edison, 


i Safety. 

Consumers Power Con . 
Sacre a 
Organization 

Hor Ouistanding Aciiery 
Seiden! Preveg 


TEN YEARS WITHOUT ACCIDENT-— 
Dan E. Karn (left), vice-president und 
general manager of Consumers Power 
Co. congratulates G. H. Conrad on the 
safety record of the company’s Sagi- 
naw River Steam Plant, which operated 
for more than ten years without a lost 
time accident. Man-hours worked 
totaled 2,629,114. Mr, Conrad is division 
superintendent of the Consumers East- 
ern Division. Safety Merit Award . 
Certificates issued by Edison Electric 
Institute to 17 company units which had 
operated a million man-hours without a 
disabling injury were distributed by Mr. 
Karn at a meeting in Jackson, Mich. 
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addressing the survey session on. indus- 
trial electronics said that superficial 
study of high frequency dielectric heat- 
ing may reveal a somewhat higher cost 
of equipment and energy absorbed by 
the product than competitive conven- 
tional forms of heating. However, as a 
working tool, Mr. Maiers said, it has 
accomplished uniform controlled heat- 
ing throughout the mass of low thermal] 
conductivity materials something never 
successfully achieved before its advent. 

Dr. Wesley Roberds, RCA, said that 
with radio-frequency induction heat- 
ing power concentrations in metal ob- 
jects up to 100 kw. per square inch; 
amounting to 20,000 kw. per cu. in. un- 
der favorable conditions, are possible. 
With high frequency it is possible, he 
stated, to apply heat to dielectric sub- 
stances in concentrations up to 1000 
times that attainable by heat conduction 
methods. In dielectric heating, prac- 
tical power concentrations range from 
10 watts per cu. in. at 10 me. for glu- 
ing wood sections, to 20,000 watts per 
cu. in. at 200 me. to seal thin plastic 
films, Roberds said. 


Discusses High Frequency Heating 


Dr, Eugene Mittelmann, Illinois Tool 
Works, also discussing high frequency 
heating said that increased efficiency 
and greater effectiveness can be ob- 
tained if generators of high frequency 
are designed which are able to deliver a 
constant rated power to a varying load. 
He explained that in industry the gen- 
erator must deliver power to a variety 
of load impedances. Furthermore, the 
impedance value of each individual load 
varies widely during the heating cycle. 

C. J. Madsen and R. M. Baker, West- 
inghouse, discussing the theoretical 
concepts of high-frequency induction 
and dielectric heating phenomena, 
characterized high-frequency heating as 
a useful tool when properly applied 
and one which can produce results not 
attainable by other means. - 

I. A. Cohen, Wleeco Instrument Co.., 
discussed the use of electronic oscil- 
lator relay mechanisms in industrial 
process control equipment. Such elec- 
tronic relays substantially eliminate 
measuring error in the relaying portion 
of process control apparatus, it was 
stated. Operation is based on the fact 
that steady plate current in some self- 
excited electronic oscillators can be 
made to vary widely by small changes 
in inductance or capacity in their res- 
onant sections. Oscillator plate current 
flowing in an_ electro-magnetic relay 
achieves contacting operation with 
small changes in pointer position. 

H.. D. Middel, General . Electric, 
treating the application of. electronics 
to. the measurement and control of 
process variables described means for 
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converting major non-electrical vari- 
ables into signals suitable to electronic 
measuring devices. 

R. H. Herrick, Automatic Electric 
Co., discussed operating capabilities 
and design factors involved in the ap- 
plication of relays specifically to elec- 
tronic circuits. He devoted attention to 
lesser-known design factors such as 
effects of relay coil resistance, induc- 
tance and associated capacity on 
operation and release speed and tube 
performance, and effects of dust on 
contact reliability. 


Asks States’ Control 
over Own Resources 


Maintaining that states should exer- 
cise a maximum of control over their 
natural resources, the Western Regional 
Council of State Governments at a re- 
cent meeting in Salt Lake City, Utah, 
strongly advocated the formation of 
state compacts or the adoption of uni- 
form legislation which would enable 
them to “create their own facilities and 
machinery for carrying out large-scale 
developments by joint and common 
effort.” 

Speakers cited “the consistent and 
determined effort of the Federal govern- 
ment to create and perpetuate” govern- 
ment control of the development and 
use of water and other natural resources 
as reason for deep concern, and urged 
joint action in resisting further exten- 
sion of Federal ownership of public 
lands. 

Rapidly increasing Federal control 
over the West’s water and power re- 
sources was offered as evidence of the 
need for a concerted program to pre- 
vent new Federal encroachments in 
these fields of development. 

The meetings were held September 
29-30 with eight of the eleven Western 
states represented. Presiding over the 
conference was Atty. Gen. Grover Giles 
of Utah. Other prominent Westerners 
who participated included: 

Gov. John Vivian and El] Roy Nel- 
son, director of state planning commis- 
sion, Colorado; Atty. Gen. Robert W. 
Kenny and Alexander Heron, state di- 
rector of research and development, 
California; Joe Wood, commissioner of 
public works, Idaho; Robert Allen, 
state highway engineer, Nevada; Vin- 
cent Jaeger, director of state planning 
board, New Mexico; Dr. V. P. Morris, 
chairman of state commission of read- 
justment and development, Oregon; 
Gov. Herbert B. Maw and A. B. Paulson, 
state superintendent of construction, 
Utah, and George Hauser, executive sec- 
retary of state planning and water con- 
servation board, Wyoming. 
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Committee Studies Relays 
for Transmission Systems 


E.E.I. Electrical Equipment Group Learns of Practices of Relaying {o 
Large Systems—Georgia Power Favors Carrier Current, Logan Says— 
Niagara-Hudson Speakers Favor Distance Relays 


Philosophy and practice of relaying 
for large transmission systems was the 
topic of a symposium to which a whole 
afternoon of a two-day session of the 
E.E.I. electrical equipment committee 
at Pittsburgh on October 5 and 6 was 
devoted. Need for some improvement 
in relays for long lines and in asso- 
ciated carrier equipment was registered 
in several of the discussions, but, in 
general, satisfactory performance and 
maintenance experience was reported. 
Several discussors emphasized the in- 
tricacy of the art and the necessity, not 
only of having alert and competent 
relay-engineers, but of correlating their 
activities with those of system planning 
departments. 


Explains Relaying Procedure 


Long distances on the Georgia Power 
system favor use of carrier current said 
J. T. Logan. Instantaneous trip ap- 
plied to 5- and 8-cycle breakers splits 
the system when instability arises. 
Looping a circuit through alternate sta- 
tions simplifies relaying, he said, add- 
ing that high-speed reclosure has been 
successful (in less than a second) in 
more than 85 percent of the tripouts. 
Conventional reclosing relays with 90 
or 180 second re-set, however, are 
causing an intolerable number of un- 
necessary lock-outs. He described the 
application of devices which have been 
detailed in several of his ELEcTRICAL 
Wor tp articles, 1942-44. 

Heavy load concentrations on the 
Niagara-Hudson system along with 
comparatively short lines favors the 
distance relay according to Messrs. L. 
J. Audlin, G. A. Powell, and G. Steeb. 
Installed cost figures are a half mil- 
lion dollars less than carrier relaying 
and, further, not more than one-twelfth 
of the faults are likely to be phase-to- 
phase in the end zones. The distance 
relay supplies inherent back-up protec- 
tion and is less complicated than car- 
rier. Reclosing has not been applied. 
It is felt that a 110-kv. fuse for 1,- 
000,000 kva. has been developed by ex- 
periments on the system. 

On the Shawinigan Water & Power 
System the two-step impedance and 
directional scheme is favored for both 
short circuit and ground protector, and 
additional reclosing installations are 


being made according to E. W. Knapp, 
Tendency is to apply the dry type of 
fuse to distribution and potential trans. 
formers. An automatic line-fault Jp. 
cator employing magnetic links has 
proven quite accurate. 

Relays are really deputy system 
operators which are given a job only 
because they are faster and more reli. 
able than human agents, said F, ¢ 
Poage, Ebasco Services. Checking Mr. 
Logan’s 85 percent successful reclos. 
ure, J. Coleman Jones, Florida Power 
& Light Co., said the figure was more 
nearly 55 where synchronism is in. 
volved. W. L. Ridenhour, Pennsyl- 
vania Water & Power Co., was one who 
reported satisfactory experience with 
carrier performance, but J. G. McKin- 
ley, West Penn Power Co. doubted 
whether carrier equipment has yet 
reached the reliability of conventional 
power equipment; he decried the com- 
promise designs and the too great 
reliance on recommendations of manu. 
facturers. 

Electrical features of Boston’s new 
Mystic station were detailed by C. A. 
Corney along lines of two articles 
shortly to appear in  ELEcTRICAl 
Wor tp. 

J. A. Morris reported that the meter 
committee will shortly conclude fou 
projects, (1) safety rules for metermen 
and the following standardizations, (2) 
bar type current transformers, (3) 
thermal demand meter scales and (4) 
numbering system for reactive com- 
pensator terminals. 


Commonwealth Edison Co. 


Has Refinancing Program 


Commonwealth Edison Co. stock 
holders have approved a_ refinancing 
program calling for the retirement o! 
$98,000,000 of 314 percent bonds. 

Under the program, the company Will 
use present cash resources to reduce the 
amount of 3% percent bonds from % 
to 75 million dollars and will redeem 
the remainder along with an 80-millio- 
dollar issue of 31 percent Public Ser 
ice Co. of Northern Illinois bonds with 
proceeds from the sale of 155 million 
dollars of Commonwealth Edison 3 per 
cent bonds. 
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Engineers Observe 
Circuit-Breaker Test 


Power Engineering Conference 
Conducted by Westinghouse Co. 


The successful interruption of 3,000,- 
000 kva. (3-phase equivalent) by a pole 
of the new 66 kv. GM_ reduced-oil- 
breaker was demonstrated on October 
4 by Westinghouse Electric & Manufac- 
turing Co. at East Pittsburgh. Inter- 
ruption was in 31% cycles, and cur- 
rent was 15,000 amperes. A prior test 
had reclosed in 174% cycles after break- 
ing 8,100 amperes. 

The demonstration was observed by 
200 engineers who were members of 
the Edison Electric Institute prime 
movers and electrical equipment com- 
mittees and by a group of industrial, 
electro-chemical, and railway engineers 
gathered for a one-day power engineer- 
ing conference sponsored by Westing- 
house to discuss recent advances in 
equipment design and to get a look 
ahead for trends in requirements and 
potentialities. 

M. W. Smith, vice-president of West- 
inghouse, at the evening roundup indi- 
cated where some war-time develop- 
ments might move. C. W. Kellogg. 
president of EEI stressed the essential- 
ity of a thoroughly competent engi- 
neering job, otherwise the efforts of the 
commercial, financial and public. rela- 
tions groups, no matter how competent, 
would be ineffective. He emphasized 
the importance of research and joint 
studies by the manufacturer and the 
industry to continue belieing the false 
assertion that electric utility technology 
has crystallized into a static condition. 

At the joint morning session, C, B. 
Campbell, of the South Philadelphia 
works, recounted the present status of 
the steam turbine and the degree of 
promise in the gas turbine. C. M. Laf- 
foon, East Pittsburgh works, focused 
his resume on the problems of rotor 
ventilation and vibration, field coil 
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creep and. deformation, hydrogen-cool- 
ing and exciters. Limitations of the 
electronic exciter were admitted along 
with the advantages. 

In the afternoon, the prime movers 
group had a question and answer ses- 
sion with the Westinghouse department 
heads while the electrical equipment 
group heard reports on switchgear and 
transformer developments. M._ H. 
Hobbs, East Pittsburgh works, fore- 
saw a 500,000 kva. capability as “more 
than just a_ possibility” in his dis- 
cussion of the GM breaker; he de- 
scribed a_ one-cycle. 65,000 ampere 
breaker for railroad duty and discussed 
compressed air mechanisms and inter- 
ruptors, anode breakers, capacitors, ar- 
resters, power fuses, protector tubes, 
electronic voltage regulators, etc. In 
the outdoor laboratory tests, a DBA-2. 
115 kv. boric acid power fuse cleared 
750,000 kva (3 phase basis) with 66 kv. 
applied. 

Impulse strength improvements, bene- 
fits of Hipersil cores, and the new 
shell form tank were treated by J. K. 
Hodnette, of the engineering depart- 
ment of Sharon works. Supplementary 
cooling, leading by copper temperature. 
rapid progress of the air-cooled trans- 
former (now up to 4,000 kva. and 
15 kv.) and packaged power were other 
topics in his paper. 


3 Cities Offer to Purchase 
Local Utility Companies 


Three municipalities have made offers 
to buy the business-managed electric 
utilities operating within their corporate 
limits. Columbia, S. C. has offered 
South Carolina Electric & Gas Co., $39,- 
500.000 for its transmission lines, gas 
plant, and three generating stations. 
Louisville, Ky., has offered $83,000,000 
for the Louisville Gas & Electric Co., 
Tucson, Ariz., has offered $9,000.000 
for the Tucson Gas, Electric Light & 
Power Co. 





Supreme Court to Review 
Connecticut Light Case 


Connecticut Light & Power Co. won 
from the Supreme Court this week a 
review of a lower court decision holding 
the company subject to jurisdiction of 
the Federal Power Commission, but the 
court failed to act upon pleas for re- 
view of dissolution orders by two hold- 
ing companies which challenge consti- 
tutionality of section 11 (b) (2) of the 
Public Utility Holding Company Act. 

The high court acted this week upen 
only three of nine pleas for certiorari 
on cases involving matters of interest 
to the electric utility industry. In addi- 
tion to granting the C.L.&P. review, it 
denied a request for review by Despatch 
Shops, Inc., which protested assessment 
for interest and amortization payments 
on bonds issued by the village of East 
Rochester. N. Y., to pay for a municipal 
electric system which refused to serve 
Despatch. It was reported incorrectly 
last week that certiorari had been 
granted in this case. 

The court this week also agreed to 
review a decision by the U. S. Court of 
Claims which granted $25,000 damages, 
with 4.5 percent interest since August, 
1938, to the Willow River ower Co., 
of Hudson, Wis. Appeal was taken by 
the government. The claim arose when 
the government built a dam upon the 
Mississippi River which raised the 
water level of a tributary, the St. Croix 
River. The company operated a dam 
and hydroelectric station at the mouth 
of Willow River, a tributary of the 
St. Croix, which was so constructed 
as to draw water from the Willow and 
discharge it into the St. Croix. Raising 
of the level of the latter reduced the 
“head” available for power generation 
at the Willow River plant. 

High court attaches predicted that 
action would be taken soon by the 


.court on pleas for review which have 


not yet been decided. Most important 
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WATCHING THE CIRCUIT BREAKER TEST—Members of Edison Electric Institute committees crowd the temporary bleachers to 
observe the successful tests of 3,000,000-kva. oil circuit breaker at the laboratory 
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of these to the electric industry is that 
in which the American Power & Light 
Co.. and the Electric Power & Light 
Co., in a combined case. challenge 
validity of section 11 (b) (2) of the 
Holding Company Act, under which the 
Securities and Exchange Commission 
ordered dissolution of the two com- 
panies. 
* 


Miners Needed to Raise 
Nation's Soft Coal Supply 


The nation’s coal mines need 32,500 
miners more than they have to produce 
coal enough to meet the country’s 
1944-45 requirements, and the biggest 
shortage of all is in Districts 7 and 
8 where much of the coal used by the 
electric utility industry is mined, Dep- 
uty Solid Fuels Administrator C. J. 
Potter disclosed last week. 

The shortages, Potter added, are in- 
creasing and will leave the coal mining 
industry next January with the smallest 
mine labor force of the century. 

As of September 1, Potter said, bi- 
tuminous mines had only 391,000 men, 
a decrease of 79,000 miners since Pearl 
Harbor. The shortages, by districts, 
Potter said, represent minimum labor 
requirements. As long as they exist, 
he declared, the utmost coal conserva- 
tion will be demanded of all users. 

Bituminous coal stocks held by the 
electric power industry on September 1 
totaled 17,401,000 tons, 436,000 tons 
above the August 1 level, but the aver- 
age number of days’ supply was down 
to 77 days, five below the average sup- 
ply on August 1. Consumption of elec- 
tric utilities during August was 
7,044,000 tons, an increase of 9.8 per- 
cent over July consumption. Average 
daily use in August was 227,226 tons. 

Average number of days’ supply by 
regions on September 1 was as follows: 
New England, 81 days, down 24; Mid- 


dle Atlantic, 71 days, down 5; Ohio, 


55 days, down 2; Michigan, 88 days, 
down 2; Illinois-Indiana, 81 days, down 
1; Lower Missouri Valley, 76 days, 
down 15; Lake Dock Territory, 145 
days, down 4; Southeast, 71 days, down 
7; Southwest, Mountain and Pacific, 159 
days, down 11, total all regions, 77 
days, down 5. 


Co-ops to Extend Lines 


A $24,000,000-power line construc- 
tion program to extend service to 46,- 
660 consumers on a self-liquidating 
basis will be started by REA-financed 
electric cooperatives as soon as war re- 
strictions are lifted, H. Curtis Brown, 
president of the Kentucky Rural Elec- 
tric Cooperative Corp., has announced. 
The program will take three years. 
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A.G.A. to Raise Fund 
to Expand Promotion 


Pointing out that while the consump- 
tion of electricity during the last decade 
had increased 70 percent, the con- 
sumption of natural gas had increased 
only 14 percent, and the use of manu- 
factured gas for domestic use had 
shown no gain, E. R. Acker, retiring 
president of the American Gas Associa- 
tion, last week at the annual meeting 
in New York, called for annual con- 
tributions of $1,000,000 which with the 
$400,000 now being spent would make 
possible an expanded program of re- 
search, national advertising, and pro- 
motion. The $1,400,000 program would 
be carried on for at least three years. 

Claiming that the constant advertis- 
ing of the electric industry in all 
media including the radio could only 
lead to the people believing that “the 
electric way is the modern way,” Mr. 
Acker, who. is president of Central 
Hudson Gas & Electric Corp., said that 
the electric industry derives great bene- 
fits from research projects carried on 
by manufacturers of electric appli- 
ances and machinery whose great sales 
enable them to do research far beyond 
that possible for the smaller gas appli- 
ance companies. 


BPA Supplies Northwest 
with 45% of Electric Power 


In the five Pacific Northwest states 
of Washington, Idaho, Oregon, Mon- 
tana and Utah, the two Federal power 
plants at Bonneville and Grand Coulee 
dams supplied about 45 percent of all 
electric energy consumed during the 
12-month period ended June 30, 1944, 
the Bonneville Power Administration, 
headquarters in Portland, Ore., dis- 
closed recently. 

During the last fiscal year, Bonneville 
Administration sold more than 8,500.- 
000,000-kw.-hr. of electric energy. Ac- 
cording to the report, Bonneville Ad- 
ministration is now one of the three 
largest power marketing agencies in‘ the 
nation. 


Washington Water Power 
Gets 2 Write-off Orders 


Orders for the Washington Water 
Power Co. of Spokane to clear its prop- 
erty accounts of $7,038,136 were is- 
sued Sept. 11 by the State Department 
of Public Service. Similar orders from 
the Federal Power Commission call 
for writing off $6,952,887. 

Charles E. Schaffer, director of the 
department, said the action is designed 


to reduce the utility plant accounts of 
the company to actual operating cost 
by offsetting charges to balance sheet ér 
stockholders’ account. 

“When the entries embraced by the 
order have been accomplished, the 
property accounts of the utility will be 
reflected on the company’s books at the 
actual legitimate costs, which is the 
amount upon which the concern will be 
permitted to earn a fair profit,” said 
Mr. Schaffer. 

The department is considering jp. 
vestigations involving similar account. 
ing systems of other utilities operating 
in Washington, declared Mr. Schaffer. 


MEETINGS 


Previously Listed 


American Welding pare ne meeting, Hotel 
Cleveland, Cleveland, Ohio, October 16-19. Mix 
M. M. Kelly, secretary, 27 West 39th St., New 
York 18, N. Y. 


Pennsylvania Electric Association—Electrical 
equipment committee, Johnstown, Pa., October 
19-20; A. N. Shealy, chairman, Pennsylvania 
Water & Power Co., Lexington Blidg., Baltimore, 
Md. Systems operation committee, Roosevelt 
Hotel, Pittsburgh, Pa., October 26-27; A. R. 
Deck, chairman, Metropolitan Edison Co., Read- 
ing, Pa. Transmission and distribution com- 
mittee, York, Pa., October 26-27 (tentative); 
M. M. Devorris, chairman, Pennsylvania Edison 

Co., Altoona, Pa. 


Electronic Parts and Equipment Industry Confer- 
enc — Hotel Stevens, Chicago, Ill., October 
19-21. Chas. Golenpaul, publicity chairman, 
c/o Aerovox Corp., New Bedford, Mass. 


Engineers Council for Professional Development— 
Annual meeting, Engineering Societies Bldg., 
New York, N. Y., ctober 20. S. L. Tyler, 
secretary, 297 W. 39th St., New York 18, N. Y. 


National Electrical Manufacturers Association — 
Annual meeting, Waldorf-Astoria Hotel, New 
York, N. Y., Fa om 23-27. W. J. Donald, 
ae director, 155 E, 44th St., New York 17, 


Joint Fuels Conference—American Institute of Min- 
a Engineers and American Society of Mechani- 
cal Engineers—Daniel Boone Hotel, Charleston, 
W. Va., October 30-31. A. B. Parsons, secretary, 
American Institute of Mining Engineers, 2? W 
39th St., New York 18, N. Y. 


Pacific Coast Electrical Association—Annual fall 
conferences, northern section, Fairmont Hotel, 
San Francisco, Calif., November 9; southern 
section, Hollywood Roosevelt Hotel, Hollywood, 
Calif., November 16. V. W. Hartley, managing 
director, 601 W. 5th St., Los Angeles, Calif. 


Southeastern Electric Exchange—Sales conference, 
Henry Grady Hotel, Atlanta, Ga., November 
9-10. J. W. Talley, executive secretary, 303 
Haas-Howell Bldg., Atlanta 3, Ga. 


National Association of Railroad and Utilities 
Commissioners—Annual meeting, Hotel_ Fonte- 
nelle, Omaha, Neb., November 14-17. Ben 
Smart, secretary, 7411 New Post Office Bldg,, 
Washington 25, D, C. 


Great Lakes Power Club—Fall meeting, Palmer 
House, Chicago, Ill., November I7. A. Skret- 
ting, secretary Wisconsin Electric Power Co., 
Milwaukee, Ws. 


American Society of Mechanical Engineers—Annua! 
meeting, Hotel Pennsylvania, New York, N. 's 
November 27-30. Ernest Hartford, executive a 
sretent secretary, 27 W. 39th St., New York 18 


National Exposition of Power and Mechanical 
Engineering — Madison Square Garden, New 
York, N. Y., November 27-December 2. 


American Standards Association — Annual_ meet 
ing, Hotel Roosevelt, New York, N. Y., Decem 
ber 8. P. G. Agnew, secretary, 70 E. 45th $t., 
New York 17, N. Y. 
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Electric Output Curve 
Recovers Slightly 


The output curve turned upward dur- 
ing the week ended October 7, 1944, 
according to figures released by the 
Edison Electric Institute. Electrical 
energy distributed by the light and 
power industry during the week 
amounted to 4.375.079.000 kw.-hr., as 
compared with 4.365.907.000 kw.-hr. for 
the preceding week ended September 
30. Figures for the week represented 
an increase of 0.8 precent over the 
4.341.754.000 kw.-hr. distributed during 
the corresponding week a year ago. 

Four of the seven major geographic 
regions of the country reported increases 
over the corresponding week in 1943. 
The Pacific States, showing a decrease 
for the third consecutive week, re- 
ported a drop of 4.2 percent for 
the week ended October 7, as com- 
pared with the corresponding week 
of the previous year; for the week 
ended September 30 the decrease 
amounted to only 1.4 percent. The New 
England states returned to the plus 
column for the week ended October 7. 
after reporting a drop of 0.3 percent for 
the week ended September 30. The 
largest increase was reported by the 
West Central group—7.9 percent. 
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Weekly Output Millions Kw.-Hr. 


1944 1943 1942 


Oct. 4,375 Oct. 9 4,342 Oct. 3,702 
Sept. 4,366 Oct. 4,359 Oct. 3,683 
Sept. 4,377 Sept. 4,360 Sept. 3,720 
Sept. 4,395 Sept. 4,359 Sept. 3,757 
Sept. 4,228 Sept. 4,229 Sept. 3,583 
Sept. 4,415 Sept. 4,351 Sept. 3,673 
Aug. 4,418 Aug. 4,322 Aug. 3,640 
Aug. 4,451 Aug. 4,265 Aug. 3,674 
Aug. 4,415 Aug. 4,288 Aug. 3,655 
Aug. 4,399 Aug. 4,241 Aug. 3,637 
July 4,391 July 4,227 Aug. 3,649 
July 4,381 July 4,196 July 3,656 
July 4,377 July 4,181 July 3,566 


Percent Change from Previous Year 


Week Ending 


Oct. 7 Sept. 30 Sept. 23 


New England H — 0.3 + 0.6 
Mid Atlantic e —49 —40 
Central Industrial .... + 2.3 + 2.2 
West Central z + 4.6 + 6.4 
Southern States + 5. + 5.7 + 5.9 
Rocky Mountain : —10.2 — 9.6 
Pacific Coast : — 1.4 — 1.9 


Total United States.. + 0.8 +-0.2 + 04 2.8 J F “M A M J J & s 0 N | D 
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‘Good, Politics’ and PUD his refusal to place on the November 7 Now Operating Full-Time 
election ballot a proposition to create a 
Lose at Spokane, Wash. public utilities district because the peti- 
Though leaders of the Public Utility tions submitted to him by the Septem- peers : . ; 
District movement in Spokane County. ber 20 deadline lacked by 24 the re- 0! British Columbia Electric Railway 
Wash., told county commissioners that ‘quired number of valid signatures. Co., at Vancouver aw: operating on 
tt would be “good politics to give the One commissioner said, “we are not a full-time basis. Operations had been 
public a break,” the commissioners up- interested in whether the matter is good reduced 75 percent after a drastic oil 
held County Auditor Joe A. Stewart in politics, but only if it is good business.” — cut. 


Following federal release of addi- 
tional fuel oil, the steam power plant 
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Florida Power Corp. 
Completes Bay Line 


Florida Power Corp. has completed 
under difficult conditions a 24-mile 
transmission line connecting its Apa- 
lachicola-Port St. Joe system with the 
corporation’s interconnected transmis- 
sion system near Carrabelle. 

The project consisted of constructing 
24-miles of 66,000-volt, 3-phase, line 
from Carrabelle to Apalachicola, the 
construction of a new substation at 
Carrabelle to handle both the city re- 
quirements and those of the Trans- 
Florida Pipe Line Co., as well as the 
erection of a new substation with 1,500 
kva. capacity at Apalachicola. 

To further supplement the supply of 
power to the Port St. Joe area, it was 
decided to convert the existing 22 kv. 
line from Apalachicola to Port St. Joe 
to 33 kv., reconstruct the substation at 
Port St. Joe, and reinsulate the 26 miles 
of 22 kv. line between Port St. Joe and 
Apalachicola. . 

The greatest difficulties were encount- 
ered in constructing the line from Car- 
rabelle to Apalachiocola which crossed 
the Carrabelle River and five miles 
across the open waters of Apalachicola 
Bay. Here United States Engineers re- 
quired a 100-foot clearance above mean 
low water. Complications were also 
added- by the Army Air Force which 
objected to the first route of the line 
in the Carrabelle district. 


REA Will Aid in Getting 
Farm Devices on Market 


Rural Electrification Administration 
has asked all college and ether labor- 
atories which have developed or done 
research on electrical agricultural 
equipment but have not developed it 
commercially to notify REA, which will 
attempt to locate manufacturers for the 
equipment. 


Water Rights Case Ended 


A 15-year-old dispute over water 
rights from surface and sub-surface 
sources of the Verde, Salt and Gila 
rivers in Arizona was settled recently 
when judgments were entered against 
the Salt River Valley Water Users’ Asso- 
ciation and the Roosevelt Irrigation Dis- 
trict in the Maricopa County Superior 
Court. 

The. Buckeye Irrigation Co. will re- 
ceive 1.1 percent of all water diverted at 
Granite Reef dam for association use 
frem the Water Users, and the cost of 
pumping 8,750 acre-feet of water from 
Buckeye district wells will be paid by 
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MINISTERS AND DIRECTORS — The 
Rev. J. M. Workman, left. Methodist 
minister and veteran director of the 
Arkansas Power & Light Co., congratu- 
lates the Rev. Ben: L. Bridges, Baptist 
minister, upon his re-election for the 
first time to the board of the company 
which believes that it is the only 
utility company in the United States 
to have two ministers on its directorate 


the Roosevelt district. 

The latter dispute resulted from 
claims that Roosevelt district wells 
caused water to be lost from Buckeye 
wells, on which project lands depended. 


No Idle Plant Capacity 
Expected After War 


Though industrial power sales for the 
immediate post-war years are expected 
to return to the level of 1939, the post- 
war outlook for business-managed elec- 
tric utility companies, as a whole in 
this country, is that during the period of 
readjustment there will be no great 
amount of idle plant capacity. This is 
the conclusion of the Commercial Plan- 
ning Committee of the Edison Electric 
Institute. 

Total power sales in all classifications 
at the lowest point anticipated, three to 
four years after the European War, are 
expected to hold at about 35 percent 
above the level when the European War 
broke out. Sales of electricity to domes- 
tic consumers, which most companies 
are planning to stimulate, by 1950 are 
estimated to reach a figure 50 percent 
greater on a country-wide average than 
in 1943, the peak year. This increase. 
however, will range from 25 to_100 per- 
cent among the various companies. 


Redeems Utility Bonds 


Bankers. Trust Co., as trustee, has 
called for redemption on November 1 
all of the outstanding first and refund- 
ing mortgage 7 percent sinking fund 
gold bonds, Series A, of the Connecticut 
Light & Power Co., due 1951, at 103% 
and accrued interest. 
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Utah Power Stockholders 
to Vote on Pension Plq, 


Stockholders of Utah Power & Light 
Co. will vote on a proposed retirement 
income plan for employees of the com 
pany. at the annual meeting to be held 
at Augusta, Maine, October 18, Average 
company retirement pay under the plan 
would be about $60 a month, and the 
maximum possible payment $300 q 
month, in addition to federal old age’ 
and survivors’ insurance benefits. 

Officers and such directors as ar 
regular fulltime employees , would he 
eligible to participate in the plan which 
is to be financed through a trust fund 
into which the company would make 
payments based on actuarial computa. 
tions. Total net annual cost to the com. 
pany is estimated at $40,212. 
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Arkansas Power Will Not } the: 


Call Preferred Shares Pi 


onsists 
Contradicting a news dispatch from Brongs 
Philadelphia reporting that 39,394 ontinu 
shares of $6 preferred stock would be §- t. 
redeemed, the Arkansas Power & Light att 
Co. announced on September 19 that it e 
had made no plans for calling in its ard, . 
$6 preferred stock or the remainder of F d 
its $7 preferred stock. ol ha 
Under the company’s recapitulation puking 
plan approved on September 18 by pf Co 
SEC, Arkansas Power & Light will re High S 
deem by lot 39,394 shares of $7 pre fieight: 
ferred at the redemption price of $110, § The 
plus accrued dividends. This repre fF bei; 
sents about half of the $7 preferred, ms 
company officials said. ste 
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Water Heater Quota Upped Fe" 


War Production Board has raised: 
from 12,500 to 30,000 the quota 
electric water heaters for non-govert 
ment use which may be produced in the 
fourth quarter. The increase Ww 
based upon the “acute need” for tit 
equipment, WPB said. The quota is 
addition to production for military 
National Housing Agency use. 


UTILITY REPORTS 


Net Income 
1944 1943 


eae $1 513; 
ae 


*Birmingham Electric 

*Carolina Power & Light.... 
*Minnesota Power & Light.. 
*Montana Power and subs.. 4,118,215 
*Nebraska Power ,683,412 Le 
*Pennsylvania Power & Light 5,586,189 6,161.0 
*Utah Power & Light and > 102,30 


*Twelve months ended August 31. 
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A new tool, designed by the Re- 
arch and Development Department 
t the Bethlehem Steel Co. for mak- 
ng deadends on bethanized strand, 
msists of a winding element with 
m Brongs which so engages the wire that 
4 Bontinuous tension is induced as the 
ire is wound around the strand. 
hromium-plated contact surfaces, 
ad, smooth and well rounded, mini- 
wie displacement of the zinc. The 
ol has also been found practical for 
mn faking breakdown serves in strands 
yy Pf Common, Siemens-Martin, and 
¢ Bich Strength grades, in A, B, and C 
¢ Brights of bethanized coatings. 

0, | The new method has the advantage 
i being faster than the breakdown 
procedure. Another important advan- 
we is that take-ups can always be 
made, because the strand is not 
iestroyed, as in breakdown serves. 









» | New Tool Betters Dead-End Technique 


When a take-up is required, the orig- 
inal dead-end wire, is removed, slack 
is taken up by the usual method, and 
a new dead-end wire put on. 

Removal of the dead-end wire is 
done by lifting the outer end (the end 
farthest away from the loop) so that 
the lower prong of the tool can be en- 
gaged under it. The wire is unwound 
8 to 10 turns, which opens it into a 
helix approximately three times the 
diameter of the strand. The tool is then 
removed and the balance of the wire 
taken off by hand. 

The tool adapts itself to the varying 
sizes and contours of strand around 
which it rotates, and produces consis- 
tently tight wrapping throughout the 
length of the serve. Tests have demon- 
strated that inexperienced men can 
make serves after watching only one 
being made. In a recent series of such 
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PRECOILED BETHANIZED dead-end wire #11 B.W.G. 10 feet long being applied 
by new tool to a 3 or 7-strand bethanized wire, (bottom). Vibration-dampening dead- 
‘nd assembly (top) with tap for hot line clamp. 
mitted is a continuation of the jumper wire 


Hot line stirrup, which may be 
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tests the poorest specimen held with- 
out appreciable slip for a pull of 10,- 
300 lbs., with a rated strand breaking 
strength of 10,800 lb. All other speci- 
mens broke in the main strand outside 
the serve. 

An interesting application of the 
new technique is a vibration-dampen- 
ing dead-end assembly on three-wire 
ruralductor as shown below. A 
jumper wire of soft steel is laid in the 
valley between strands, and fifty turns 
of dead end wire applied. The jumper 
wire is thus firmly secured, without 


‘interfering with the holding power of 


the dead end, and, in a manner that 
insures good electrical contact. Upon 
completion of the fifty turns the tool is 
removed and the jumper wire bent 
back. The come-along is then taken 
off and the individual wires fanned 
back. The three wires are cut to 
lengths of 1 in., 5 in., and 10 in., re- 
spectively, and the remaining dead- 
end wire is wrapped by hand. 


Fire Hazards And 
Their Elimination* 


Methods for safeguarding oil-in- 
sulated equipment from fire are pre- 
sented here. 

A. Transformers—Principal _haz- 
ard with oil-insulated transformers is 
from ignition of escaping oil, after 
puncture or rupture of casing caused 
by electrical fault or lightning stroke. 

First requirement in coping with a 
transformer fire, after transformer has 
been disconnected from line, is to pre- 
vent spread of oil. Pits beneath trans- 





*This series began in Electrical: World, 
Sept. 2, 1944, page 100; adapted from ‘“Hand- 
book of Fire-Safety Practices for Public Util- 
ity Property,” Ebasco Services Incorporated, 
New York, N. Y. ; 
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formers, or crushed-stone bed sur- 
rounding foundations, drained to safe 
point of disposal for oil, are chief 
measures for eliminating puddles. 
Barrier walls sometimes provided be- 
tween transformers, help to intercept 
oil jets and spray, and thus limit the 
spread of puddles; however, these 
may interfere with normal heat dis- 
sipation by natural ventilation. 

Where permanent oil-drainage fa- 
cilities are lacking, a quantity of sand 
and of cloth or paper bags should be 
provided in a bin at safe distance 
from transformers. This may enable 
employees, if fire is detected in in- 
cipient stage, quickly to build a low 
dyke of sand for confining oil or for 
directing the flow away from nearby 
equipment or buildings. 

For outdoor transformers, water 
spray is in general the most effective 
means for extinguishing fire. Ap- 
proved types of spray nozzles may be 
used with either 14- or 24-in. hose 
lines supplied from yard hydrants or 
building standpipes. In some cases, 
permanent piping is provided over 
and around transformers, with spray 
projectors properly spaced to give 
complete coverage with water curtain. 
Operators should learn features for 
automatic and manual control of such 
fixed installations, and should carry 
out routine tests for assuring that con- 
trols and projectors are functioning 
properly. Adequate training is like- 
wise needed in proper handling of 
portable nozzles on hose lines. 


Dry Compounds Provided 


Carbon dioxide and dry compound 
extinguishing facilities are occasion- 
ally provided for outdoor transform- 
ers. First-aid portable extinguishers 
of these types are inadequate except 
for incipient stage of fire; ordinarily, 
their use would be a serious waste of 
valuable time, and seldom should be 
attempted. 

For indoor transformers, water 
spray, carbon dioxide and dry com- 
pound are all suitable, if properly ap- 
plied and of adequate capacity. 
Where transformers are mounted in 
cubicles with fire doors or rolling 
steel shutters, steam quenching lines 
may be successfully applied, placing 
manual control valve at safe distance 
from cubicle. 

Special training is required for em- 
ployees to assure effective and safe 
handling of transformer fires. Em- 
ployees in operating department will 
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be required to attend demonstrations 
and to participate in handling of the 
extinguishing equipment. 

Other safeguards against fire in- 
clude: regular tests of oil to determine 
dielectric strength, periodic purifica- 
tion and filtering to remove moisture 
and other foreign substances, dielec- 
tric-strength test of insulation, and in- 
spection of internal piping in water- 
cooled transformers. 

B. Oil Circuit Breakers and Feeder 
Regulators—Hazards with this equip- 
ment are much the same as for oil-in- 
sulated transformers and similar pro- 
tective devices» and extinguishing 
methods are applicable. 


C. Indoor Regulators—In the cay 
of indoor regulator installations wi 
close grouping, definite provisicy 
should be made to confine leakage 
oil and divert it out of the buildin 
Any trenches and open cable hole 
in floors should have curbs or sleeve, 
4 in. to 6 in. high, for preventing 
cascade of oil to lower stories; sini, 
lar sills are needed at entrance dooy 
and stair wells. Immediately after fr 
is extinguished, fumes and smoke 
should be dissipated by starting ¢y. 
haust fans or opening windows an 
ventilators to permit prompt acces 
for making repairs and restoring 
service. 


24-Scale Slide Rule Solves Vector Problems 


By LT. JERRY AILINGER 


Communications Officer, Boston Fire Alarm Headquarters, Boston, Mass. 


A “ROTA - VEC - TRIG” rotating 


slide rule invented and designed by 
the author possesses a wide range of 
application in many fields, among 
which electrical and radio engineer- 
ing are prominent. Designated as a 
log-log, vector and_ trigonometric 
slide rule, the instrument resembles 
the ordinary slide rule in appearance 
and size, is much simpler in opera- 
tion, and yet has 24 scales on its 
slider, compared to a maximum of 
eight on usual rules. These 24 scales 
are grouped four to each face of a ro- 
tating hexagon axially mounted in the 
slider, and are instantly interchange- 
able by means of a milled wheel pro- 
truding slightly from the rule face. 


The selected scale locks in place whe 
the plane of the scale is flush with th 
rule surface. ? 

These scales are rotatable throug 
360 deg., which permits all 24 scale 
to co-act against each side of the rul 
body without removing the slider t 
turn it over. The rotating hexagon 
due to the great amount of spac 
available, has scales representing th 
six leading functions of trigonometr; 
thus eliminating the need of conver 
ing certain functions by a primar 
solution involving identities, recipre 
cals, etc. Re-writing a problem fo 
slide rule solution is practically 
eliminated. The provision of scale 
of tangents greater than 45 deg. ani 


PERSPECTIVE VIEW partially in section showing the body of the slide rule, rotable 


slide with its 24 scales and the housing 
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cotangents less than 45 deg. allows 
the computation of tangents of any 
magnitude by the basic formula arc 


tan 9 = ; , rather than by reciprocal 
) 


a. 
form, where ;, is greater than 1. Com- 


plements are present when needed. 
All scales except A, B and KS are 
of full unit length for greater ac- 
curacy and ease of operation. The 
KS scale is like the K scale on other 
slide rules, but is on the slider. It 
provides automatic cube root extrac- 
tion regardless of the number of times 
the radical appears in either the 
numerator or denominator, and does 
away with the need of grouping “like 
radicals.” Another interesting feature 
is a Radian @ scale complementary 
to the C and D scales. This gives the 
angle subtended by N radians, or con- 
versely, the equivalent radian value 
of N degrees. A 2 2 scale provided 
is invaluable in calculating problems 
involving angular velocity. It gives 
the value of Omega (w) in a single 
setting. Radio engineers find this 
useful in problems of resonant fre- 
quency and inductive reactance, and 
when used with the DI scale, the com- 
putation of capacitive reactance. 
Another innovation is the introduc- 
tion of Log-Log scales on the sliding 
section for greater flexibility. There 
are also new Log-Log scales of 
decimal quantities of full unit length 
for greater accuracy, referred to the 
D scale, which give the value of nega- 
tive powers (e") with a single set- 
ting. Besides folded and inverted 
scales on both body and slide, pro- 
vision is made, when desired, of scales 
representing hyperbolic functions, 
also special scales for navigators, sur- 
veyors, chemists and other specialists. 


Rock-Filled Palisade 
Holds Poles Upright 


To keep transmission or distribu- 
tion poles from sinking in soft or 
swampy soil construction crews of the 
Wisconsin Power & Light Co., Madi- 
son, follow the practice of surround- 
ing the pole at a distance of 24 ft. 
with a ring of closely-spaced 6 in. 
diameter fence posts 7 ft. 6 in. long 
driven into the ground. The palisade 
of fence posts so formed projects 
above ground about 14 ft. and is 
bound firmly with guy strand. The 


enclosure within the palisade is filled 
with large stones or “hard heads,” 
tightly packed. This method of sup- 
porting poles makes it unnecessary to 


He tii 
TERI 
‘ “. "SHS ie 
Closely spaced 
6-inch dla, fence posts 


“Swampy soil 


ROCK FILLED ring of fence posts sup- 
ports poles in swampy soil. Guys are 
not necessary with this method 


guy the poles, as is done in some cases, 
or to install a supporting “horse” as 
is done in other circumstances. The 
accompanying sketch illustrates the 
arrangement used. 


Graphic Determination 
of Parallel Impedance 
By LAWRENCE G. BETZ, 


Assistant Division Meter Engineer 
Public Service Electric & Gas Co. 
Hackensack, N. J. 

A method has been developed to 
approximate the value of impedance 
and phase angle resulting from paral- 
lel connection of two or more im- 
pedances. This is accomplished by 
the vector addition of reciprocals of 
the impedances, or what are common- 
ly termed admittances. 

A complete vector diagram can be 
drawn for a network of series-paral- 
lel values and a visual conception 
readily obtained for phase angle and 
magnitude of various sections. If 
accurate determination of these values 
are required, the known values can 
be lifted from the diagram and com- 
putation completed by means of com- 
plex algebra or the elementary ver- 
sion simply known as the addition of 
horizontal and vertical components. 

Speed and high accuracy are not 
claimed for the method but no im- 
pedance formulas, nomograms or 
charts are necessary; only analytical 
treatment is required with a basic 
understanding of the functioning of 
resistance, inductance, and capaci- 
tance, together with a knowledge of 
the graphical manipulation of vectors. 

The procedure sequence is as fol- 
lows: 


1. Draw simplification of circuit 
and apply subscripts to each unit of 
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impedance (Z), Tabulate the im- 
pedances, together with polar expres- 
sions of their values and phase angles. 

2. Draw vectors to scale, and at 
proper angle, for all impedances in 
the network; use the first quadrant 
for inductive components and the 
fourth quadrant for the capacitive. 

3. Complete the parallelograms for 
the addition of any impedances which 
are part of series sections. 

4. Vectors for parallel impedances 
cannot be added directly but must 
first be converted to admittances: 


Admittance (Y), the reciprocal of 


impedance would be too small to. 
plot to scale, therefore a constant (K) 
must be applied. The constant (K) 
can be a round figure approximated 





| Zp73I2/595° 


Z, 


(a) SCHEMATIC circuit containing im- 
pedances. (b) Vector diagram of series- 
parallel impedances 


by multiplying the smallest parallel 
impedance by the largest figure suit- 
able for the diagram space. Divide 
all impedances into K and plot re- 
sults 180 deg. from the respectivé im- 
pedances. 
ductive reciprocal into the third 
quadrant and each capacitive recip- 
rocal into the second quadrant. Each 
of these vectors will represent the 
product of an admittance and K. 

5. Add all the admittances by vec- 
tor addition. 

6. Scale off the resultant, (Yr X 
K), and divide into K. Plot the re- 
sult, Zz, 180 deg. from Yz. 


Where there are parallel groups in 
series, it is obvious that such groups 
must first be solved before making 
the series addition. 

For simply a check of other calcu- 
lations or results it is possible to ap- 
ply this method by use of a free-hand 
vector diagram. 

Example—To determine the result- 
ant of parallel connected impedances. 

Draw the circuit with the following 
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impedances and phase angles: 

Z, =500 ohms /-89 deg. 

Ze =245 ohms / —29 deg. 

Z. =500 ohms / __ 0 deg. 

The series impedances are added 
vectorially as shown in illustration 
(b), quadrants (1) and (4); and 
Z. + Z. = 565. For this vector dia- 
gram a convenient scale is 1 in. = 200 
ohms. 

Constant K is determined by multi- 
plying 500 the smallest parallel im- 
pedance by 300 the largest value con- 
venient to scale, or 500 x 300 = 
150,000. 

Admittance with respect to K is: 
K/500 = 300; K/565 = 266. Then 
by vector addition of all admittances 
(in the second quadrant), the sum is 
(Yr X K) or K/Ze = 481. 

Divide K by the admittance sum 
and plot the result 180 deg. from 
KYz. 

The resultant is Zk = 312 ohms 
/-59.5 deg, Or an impedance with 
capacity effect and a phase angle of 
59.5 deg. 


Safe Traveling 
Work Area Developed 


A stabilized traveling platform 
which can be raised or lowered with- 
out swing has been developed by the 
Cleveland Crane and Engineering Co., 
of Wickliffe, Ohio. It can be traveled 
longitudinally or laterally to any 
point covered by the crane on which 
it is operated. It not only has the up- 
per limit switch type of protection but 
has a slack cable release; a feature 

- provided to aid safety in lowering. By 
this means, the platform is immedi- 
ately stopped when lowering should it 
come in contact with an object which 
causes a slackening of the hoisting 
ropes. 

The floor area of the platform is 
divided into two sections: approxi- 
mately one-third at the rear is for 
drums of paint, tools or other equip- 
ment carried; the large space in front 
is the working area. 

Three master drum controllers are 
mounted on the railing at the rear of 
the working area, for operation of the 
hoist, bridge and trolley motions. 
Three sets of foot-operated controllers 
are also provided on the floor along 
the three outer sides of the working 
area. These enable the workman to 
move the platform to any location de- 
sired by use of controllers on the side 
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of the platform from which he is 
working. They provide single slow 
speed motions convenient for such 


SWINGLESS traveling platform 


operations as spray painting. The 
painter’s hands are free to hold the 
spray nozzle and apply the paint care- 
fully and without hindrance while op- 
erating the platform. 

Applications where the traveling 
platform can be used advantageously 
have been suggested for the steel, 
paper, textile and food industries. 


Blankets Tested 
On Special Table 


By T. W. BUTTNER 


Equipment Engineer, Columbus & South- 
ern Ohio Electric Co., Columbus, Ohio 


Plywood panels spray-metallized 
with zinc form the top and bottom 
electrodes of a special table, shown, 
that is used for testing lineman’s rub- 
ber blankets at the Columbus & 
Southern Ohio Electric Company. 
Moistened felt pads are used between 
the electrodes and the blanket during 
test. A voltage-regulated transformer, 
provided with a milliammeter for 
measuring leakage current, supplies 
necessary test potential. 

Three factors influence the design 
of this table; the scarcity of certain 
materials, the need for keeping weight 
down and the necessity for moistening 
the electrode before testing. The de- 
sign used appears to overcome these 
obstacles without sacrificing efficiency. 

Top and bottom panels of the table 
are 4-in. plywood cut to size, shaped 
and provided with cross pieces on the 


back to prevent warping. Entire ply. 
wood panel surface was spray-metal. 
lized. This yielded a metal surfaced 
electrode that was light in weight, yet 
impervious to moisture. 

Before metallizing, and to facilitate 
clamping the electrodes together, ma. 
chine screws were put in through the 
top and allowed to extend through the 
bottom of each piece. All bolt heads 
were countersunk on top and holes 
over the bolt heads were filled with 
plastic wood to obtain a smooth table. 
top surface. 

Base of the table is of seasoned oak 
permanently fastened to the bottom 
electrode. Clamping bars were flat iron 
insulated from the base with micarta 
bushings. Flame resisting felt pads 
were used and cemented to the elec- 
trodes. 

During tests the felt pads are satu- 
rated with water before the blanket is 
placed between the electrodes. Clamps 
hold the felt-covered electrodes down 
on the blanket eliminating any voids 
that might localize electrical stresses 
in the blanket and tend to burn it. 

Ground lead of the high-potential 


circuit is connected to the bottom elec- 


spray-metallized 


PLYWOOD PANELS 
with zinc form electrodes of special 


table for testing lineman’s rubber 


blankets with 10,000 volts 


trode; the high potential lead to the 
top. Voltage is applied through the 
voltage regulated transformer starting 
at zero and increasing to 10,000 volts, 
which is held for three minutes in ac 
cordance with standard procedure. 
Blankets showing excessive leakage 
current are withheld from service but 
blankets which puncture during test 
are repaired by vulcanizing and re 
turned to service. 
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ELECTRICAL 


Geclucal World Survey Shows 
INDUCTION REGULATORS in 1st PLACE 


for getting the voltage up and holding it there 


Asurvey of distribution trends recently completed by ‘‘Electrical World” was reported in the June 24 issue, with the following comments: 


“Delivery of adequate and appropriately sustained voltage is 
a primary index of the adequacy of distribution and it is 
significant that the induction regulator held first place before 
the war and will retain the lead after the war as a means of 
getting the voltage up and holding it there.... It outstrips 
all other approaches to sustained voltage adequacy for the 


postwar period.” 


Here are some of the reasons for the con- 
tinued popularity of induction regulators: 

No time delay. Induction regulators act imme- 
diately to either raise or lower the voltage as soon 
as a voltage fluctuation reaches the edge of the 
band for which the controls are adjusted. Regu- 
lators which require a time-delay mechanism 
cannot act until the average voltage has been out- 
side the band-width setting for a time equal to the 
time delay. 

Narrow band width. The narrow band width 
makes possible a higher average voltage level 
without exceeding allowable maximum values. 
This results in (a) savings of revenue otherwise 
lost due to low voltage at time of peak load, (b) 


increased load-carrying ability, (c) longer feeders. 
Low maintenance cost. The simplicity of the 
operating mechanism—the direct-gear drive, and 
the dynamic braking that does away with springs, 
latches, and snap-action mechanisms—permits a 
practically unlimited number of operations without 
increasing the very low maintenance cost. 
Dependable performance. The induction regu- 
lator has established a record of more than 40 
years of excellent performance under all conditions 
of operation. 

Ask your G-E representative to estimate the re- 
sults you can obtain on your feeders. Or write for 
Catalog GEA-2742C. General Electric Company, 
Schenectady 5, N. Y. 


G.E. BUILDS ALL THREE TYPES 


LIQUID-FILLED FOR PRIMARY CIRCUITS, 
VOLTS AND BELOW 


PYRANOL | 


Ce aeke) DRY-TYPE FOR SECONDARY CIRCUITS, 


600 VOLTS AND BELOW 


| 


* 
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REPETITIVE-MANUFACTURE 





The accessories available meet almost every requirement 


EPETITIVE MANUFACTURE is a logical 


and orderly method of building better power 


transformers—in less time and at less cost to you. 

Our line of RM-listed transformers has been worked 
out to provide for the greatest number of optional 
features for each rating without necessitating a change 
in the tank or size of the core and windings. 

The location and sizes of both the basic and optional 
accessories are standardized to minimize the number 
of drawings required, to facilitate prefabrication and 
jig assembly, and to enable us to stock parts. Reloca- 
tion or change in size of any of these items would 
require new drawings and would prohibit the use of 
many of the templates, jigs, or other fixtures that 
make possible accurate, time-saving, low-cost mass 
production. In effect, the unit would become a “‘spe- 
cial,”” shipment would be delayed, and the price would 
be higher. 


Repetitive-Manufacture— A New Field for Co-operation 


Our line of RM-listed transformers includes 2684 
standard ratings for circuits of 2400 to 66,000 volts— 
667 to 5000 kva, single phase; 750 to 10,000 kva, three 
phase. 

Although this line cannot include all possible 
combinations of ratings and designs, RM-listed trans- 
formers can be used to advantage in most applica 
tions, with savings in time and expense. 

For you to realize the full benefits of repetitive 
manufacture, we need your co-operation in studying 
each of your applications carefully, and in specifying 
standard units wherever possible. ig 

Ask for our booklets, offered on the next page, & 
complete information on RM-listed power tra 
formers and how to select and apply them. Genél 
Electric Company, Schenectady 5, N. Y. 


Buy all the BONDS you can—and keep all you buy 
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POWER TRANSFORMERS 


Pe ee etal 


ee he: 


Ce ee a 





1. Provision for future addition of fans 


z- Relays for automatic control of future 
fans 


3. Wheels or trucks 


4. Ratio-adjuster operating handle 
brought to floor level 


5. Y-delta terminal board for a three- 
phase transformer (15 kv and below) 


6. Neutral bushing (15 kv) or ground 
stud on a three-phase transformer 


1. Spare or oversize bushings 


8. Winding-temperature equipment 
A Remote indicating equipment 
B_ Local indicating equipment 





C_ Thermal relay for overload protec- 
tion 


9. Disconnecting switches with ter- 
minal chambers or potheads for high- or 
ne side, or both (33 kv and be- 
ow 


10. Junction boxes for cable entrance 
of high- or low-voltage leads, or both. 


11. Throat connection (15 kv or less) 
12. Lifting beams and slings 
13. Standard AIEE or NEMA front- 


of-wave impulse tests 


14. Audio sound tests in accordance 
with NEMA standards 


15. Lightning arresters mounted on 


transformers which have cover-mounted 
bushings 


16. Recording liquid thermometer 


17. Activated alumina breather or 
silica gel dehydrating breather 


18. Activated alumina thermo syphon 


Get your copies of these booklets on RM- 
listed power transformers—what they are, 
GEA-4283; and how to select and apply them, 
GEA-4338 
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REPETITIVE MANUFACTURE (quantity production of standard designs) 
results in QUICKER SHIPMENT, LOWER COST, AN IMPROVED PRODUCT 


401-20-5155 
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STRESS CALCULATIONS 
FOR POLE LINE STRUCTURES-—VI° 


By CARL G. ERICKSON, Electrical Engineer, Northern Indiana Public Service Co., Hammond, Ind. 


As the conclusion on essentials of stress calculations for wood pole transmis- 
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sion structures, this article covers two-pole structures braced from top to bottom. 
Preceding articles were on single poles, two-pole structures with bracing at the 


Three structures similar in outline 
and loadings but with different systems 
of interior bracing from ground line to 
top of structures are shown in Figs. 7 
(a), (b) and (c). In order that hori- 


zontal reactions H, and H, may be equal 


R 


[(1.25 + 2.5 + 3.75 + 26.25 + 27.5 + 28.75) & (300)] + [5 + 


R, 


H, = H, = 


The method of making stress diagrams 
for each of these structures is the same. 
For illustration a stress diagram for struc- 
ture Fig. 7 (b) is shown in Fig. 7 (d). 
This stress diagram was made following 
the same procedure as outlined for the 
stress diagram for Fig. 4 (h). If in the 


actual design, horizontal loads may re- 
verse in direction, structure Fig. 7 (a) 
should have its members for the most 
stress; 


critical structure Fig. 7 (b) 


_ (2 X 100) + (6 X 200) + (2 X 100) 


9 


bottom and near the top, and three-pole structures with cross bracing at the top. 


Two-Pole Structures Braced from Top to Bottom 


to each other on each structure there 
are either two diagonal members in the 
bottom panel of the structure which 
take stresses or there is a horizontal 
member at the ground line. At each 
exterior panel point arbitrary values of 


a [(20 + 40 + 60) X (200 + 200)] + [80 (100 + 100)] _ 


25) X_(1,000)] + [(30) x (200)} _ 








horizontal wind loading have been shown 
as well as proportionate part of struc. 
ture weight. The loadings for each of 
the three structures are the same, there- 
fore the vertical and horizontal reactions 
are the same. : 


== 33 lb. 





30 


_ [(20 + 40 + 60) x (200 + 200)] + [80 (100 + 100)] 4 
os 30 


30 


= 800 lb. 


should have stresses calculated for hori- 
zontal loads in either direction; and 
additional diagonals as shown by dotted 
lines should be installed on structure 
Fig. 7 (ce). 

While multiple pole structures are 
usually so designed that deflections are 
small enough to be ignored, it may at 
times be necessary to take them into 
account. By referring to Fig. 4 (b) it 
can be readily understood how the 
formula for calculating deflection 5 can 


*Concluding the series which began in Electrical World, May 13, 1944, issue 
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(1.25 + 2.5 + 3.75 + 26.25 + 27.5 + 28.75) X (300)] + ((5 + 25)  (1,000)] + [(30) x _(200)] _ 


1,233 Ib. 


be applied in determining deflections 
above and below the planes of contre 
flexure and above the upper ends of the 
braces. In determining the value of 
vertical reactions whether at the ground 
line or at the -planes of contraflexure 
it is best to take into account the weigh! 
of structure above the reaction so that 
proper correction can be made for i» 
crease in bending moments at the brace 
joints and ground line. 
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i 30° Z Batter = 1.25" per 20 ‘vertical height 


FIG. 7—Two-pole structure braced from top to bottom 
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UNIT 
SUBSTATIONS 


A flexible arrangement which allows breaker units Two master unit substations installed in one location 
to be added as the load grows—without disturbing to provide duplicate transformers and subtransmission 
existing equipment. If the load shifts, these substa- feeds for the feeder bus. 

tions can be moved easily to the new load centers. 
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Catalog numbers make the ordering of unit substations easy. 
Hundreds of complete substations are now listed by 


catalog number. 
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ANY operating companies have found that by using 
repetitive-manufacture* unit substations in their 
systems, instead of building equipment piecemeal, they have 
been able to devote time thus saved to the more important 
matter of over-all-system engineering. 


This approach to system improvement, together with the 
advantages afforded by co-ordinated unit substations, enables 
you more easily to: 

1. Reduce capital investment 

2. Provide better continuity of service 
3. Insure greater flexibility of the system 


Lower Capital Investment 

Standard unit substations make it possible for you to 
modernize or expand your system economically. You can 
reduce your capital investments when additional substation 
capacity is needed by adding that capacity in smaller incre- 
ments. This procedure keeps your investment closer to your 
actual load-growth curve. 


Better System Operation 

A well-planned system, one which has completely automatic, 
standard unit substations, means fewer customer outages, 
better voltage conditions, and a lower equipment-failure 
rate. The dispersal provided by a number of smaller units 
(see diagram), compared with one large, central substation, 
localizes troubles and prevents huge equipment losses as 
well as large-area outages resulting from fires, explosions, or 
other misfortune. 


Greater Flexibility 

Shifting loads are easy to follow because these standardized 
units are relatively easy to move. Increasing loads are easy 
to handle by purchasing additional units as they are needed. 
This precludes the possibility of installing a large substation 
and waiting for a load which may never develop. 


Lower Overhead 

G-E unit substations are shipped directly to the installa- 
tion site in completely assembled sections. You save the time 
and expense of passing hundreds of parts through stockroom 
or warehouse. You avoid the confusion of lost, delayed, or 
forgotten or duplicated parts, rush orders, and consequent 
rehandling. Installation is always much easier and faster 
than it is with a piecemeal-built substation, and there can be 
a more efficient use of man power. Crews quickly become 
familiar with them because there are only two or three pieces 
to handle. 


Ask your G-E representative for Bulletin GEA-3800, or for 
a@ detailed presentation of our complete line in the light of your 
specific problem, General Electric Co., Schenectady 5, N. Y. 


*G-E unit substations are now being built repetitively from standard components 
for almost any application you may have. 


302-21-6900 
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Standardized unit design — more than 20 years of practical engineering experience 
in the field — proved quality manufacture. . . . These are evidence that G-E carrier- 
current equipment offers easy and economical installation — dependable perform- 
ance — greater operating efficiency — better service to you and your community. 
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KARRIER-CURRENT SERVICES 


G-E standardized unit design offers the 
ideal way to initiate carrier-current communi- 
cation, control, protection and indication 
services — either as additions to or as con- 
yersions from existing wire-line systems. 


Start, for instance, with telephony and 
telemetering, two carrier-current services that 
are increasingly required at the same loca- 
tions. They come in standardized “packaged” 
panel units for transmitting and receiving. 
The units are assembled, drawer-like, in G-E 
standardized cabinets, and the two services 
may be operated through the same coupling 
capacitors and use the same line traps. Sev- 
eral telemetering services may be electrically 
combined to use a single broad-band carrier 
channel. Basic transmitters and receivers 
and many other fully co-ordinated units pro- 
vide the best combination for your needs. 


Additions — like line protection, trans- 
ferred tripping, signaling, automatic load 


control, line sectionalizing control—are read- 
ily made, at any time .. . singly, in pairs, or in 
multiple combinations as may fit your imme- 
diate needs or your program of expansion or 
modernization. For the possible number of 


combinations are legion and more “match. 


and line up” cabinets are available when the 
space in the original cabinets is filled. 


The advantages of starting your G-E 
carrier systems now are great! —to enable 
present power systems to handle war-increased 
loads with safety; to effect real operating 
economies; and as a preparatory step toward 
building post-war domestic and industrial 
kilowatt-hours. General Electric engineers 
will be glad to help you. . . . General Electric, 
Schenectady, New York. 


© Tune in General Electric’s “The World Today” and hear 
the news from the men who see it happen, every evening 
except Sunday at 6:45 EW.T. over CBS network. On 
Sunday evening listen to the G-E “All Girl Orchestra” at 
10 EW.T. over NBC. 


DIFFERENT STANDARD PANEL UNITS 


give G-E carrier-current equipment the 
highest possible flexibility — applicable in 
“packages” ranging from the size of a 


suitcase to assemblies of 24 units or more. 


GENERAL ELECTRIC HAS DESIGNED 
AND BUILT MORE CARRIER-CURRENT 


EQUIPMENT THAN ALL OTHER MANU- 
FACTURERS COMBINED. 





CARRIER CURRENT 


€ nerve network of the power system 
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CHART FOR CABLE TEMPERATURE ATTAINMENT FACTO 
TEMPERATURE — TIME CURVES 


The temperature-time curve for cable 
carrying a given constant load is a loga- 
rithmic curve represented by the follow- 
ing formula: 

t 

T =T7Te+(Ta—T.) (l—e *) 

where 7 = Conductor temperatures at 
any time ¢ 

T, = Initial conductor tempera- 
ture ( = 0) 

T,, = Ultimate conductor tempera- 
ture if load is constant for a 
long time / 

K = Time constant of cable, which 
may be defined as the time 
required to reach 63 percent 
of the ultimate temperature 
rise or the time to reach ulti- 
mate temperature if no heat 
dissipation occurred. 

tand K must be in the same units 

It is sometimes convenient to write 
this equation in the following form: 

t 
aE es 


tn oe To 
where A = Attainment factor which, from 
the formula, is the ratio of the 
temperature rise at time ¢ to 
the ultimate temperature rise 
The solution of this equation may be 
obtained from the accompanying attain- 
ment factor chart. 


Use of Chart: 

A straight edge through any two known 
values of A, K, or t will intersect the 
third scale at its proper value to satisfy 
the relationship expressed in the 
formula. 

Exemple (1): If K =1.5 honrs, the 
temperature rise will be 86.5 percent of 
the ultimate temperature rise three hours 
after the load is applied. If a cable 
having this value of K were loaded to 
50 percent of rating, resulting in a cop- 
per temperature (T.) of 50 deg. C., and 
it is desired to carry an overload for 
three hours without exceeding 82 deg. C., 
the amount of overload may be deter- 
mined as follows: 

IT —T =82—50 = 32 deg.C. 

Tn — To = 32/0.865 = 37 deg. C. 

Tm = 50+ 37 = 87 deg. C. 
A loading which would result in a 
steady state copper temperature (Tm) of 


By L. G. McDOWELL* 


Attainment Factor-A 


¥ Scales: 


Use (A) scales together 

Use (B) scales together 

t and K must be inthe same units 
multiplying t by a constant 
multiplies K by the same constant 


87 deg. C. gives the permissible over- 
load. 

Example (2): If it takes five hours 
for a cable to reach essentially steady 
temperature under constant load (as- 


* Assistant Engineer, Consolidated Edison Company of New York, Inc. 


See also issues of Electrical World, June 24, 1944, page 


and Sept. 16, 1944, page 110. 
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sume 98 percent of ultimate temp 
rise to be reached), the time coms 
is 1.27 hours. The attainment f 

other values of t may be dete 
using this value of K. 


104; July 22, 1944, page 140; August 19, 1944, page 122; 
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TRANSFORMERS 


L-M DISTRIBUTION EQUIPMENT INCLUDES: Distribution Transformers 


+ Fuse Cutouts and Fuse Links « Lightning Arresters 
Oly alia ta 


Pole Line Hardware «line Construction Specialties * Underground Equipment 





+ Fibre Conduit « Street Lighting Equipment 
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Modern power plants situated on tidal ef 1. 
tuaries or in harbors polluted with acig ine 
wastes have very serious corrosion proband | 
lems. Tests held under such severe servicg 2s! 
5 oa Fo 
conditions have shown the superiority « 


DURONZE IV over Admiralty, Aluminug” 
Brass and even Cupro Nickel. 


Much progress has been made by Bridg: 
port in the past decade on corrosion 1 
search and the development of better, mo 
corrosion resisting alloys. Outstanding’ ae 
DURONZE IV which resists both air itfyate; 


pingement corrosion and acid attack. 


Engineers interested in greater powe 
plant efficiency through the use of longé 
lasting condenser tube alloys should wri 
for the 112-page Condenser Tube Man 
If planning retubing or expansion, conta 
the nearest Bridgeport representative. 


BRIDGEPORT 
A PRODUCT OF 
‘ear 
Y BRIDGEPORT 2, CONN. « _ Established 1865 


ELECTRICAL WORLD © October 14. 1Miy., 


> 2 o 


NR 
oO 


Degree C. Rise of Contact Terminal 


















Industrial x-ray testing is success- 
fully used by the General Cable Co. 
» make continuous visual inspection 
of the insulation and core of its cables 


€ 100-KV. UNIT for inspecting or studying 
ACi@ internal wire conditions 


fOlgand to make photographic x-ray an- 
vicg alysis of cable construction. 

For example, a complex problem of 
y 0 


Industrial X-Ray Inspects Cable 


design was recently encountered in 
connection with the development of 
some special multi-conductor cables 
for a service condition requiring re- 
peated twisting or torsion. Conven- 
tional methods of stranding and 
cabling to obtain that flexibility had 
not given the desired performance 
characteristics. Therefore a number 
of new and different core designs were 
made up into finished cables and sub- 
jected to twisting and x-ray tests. This 
instrument proved to be a valuable 
guide, since by showing the move- 
ment and its effect on the various 
specimens, it determined the correct 
design. 

Further practical applications have 
been made in investigations of broken 
conductor, eccentricity of insulations 
or coverings and of internal causes of 
electrical breakdown, such as air voids 
or foreign particles. Other important 
uses will undoubtedly be found, but 
already the x-ray has proved to be a 
valuable guide in effecting technical 
improvements in the manufacture and 
testing of wire and cable. 
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New Switch Contact Answers Arc Problem 


| By L. W. DYER and O. S. JENNINGS 
84 Westinghouse Electric & Manufacturing Co., East Pittsburgh, Pa. 


1 A powdered metal product of silver 


10rgand tungsten was recently successfully 

‘processed to give the desired charac- 
: leristics necessary to withstand re- 
Mlyeated opening of a 15,000-amp. cir- 


cuit and not seriously increase its con- 
tact resistance with age or normal op- 
eration. 

It was necessary to select for con- 
tacts a metal having the ability to 
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CURVES DENOTING temperature rise of contact material during accelerated test 
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stand arcing as well as to carry cur- 
rent with the least loss. The high rup- 
turing capacity of these breakers pre- 
cluded using the apparently better 
contact which for purely switching 
purposes would appeared to have been 
much better. By proper processing, 
however, a tungsten-silver contact was 
produced, capable of withstanding a 
heavy arc and yet with about one-half 
the deterioration usually found in 
that type contact. Graph (lower left) 
depicts contact temperature plotted 
against number of operations. 

The deterioration of the contact ap- 
pears to be causesd by vaporization of 
the silver, resulting in the surface be- 
coming tungsten along with its oxide. 
Later improved processing methods 
produced good results with tungsten 
silver contact whose uniform per- 
formance seems to reside in its ability 
to decompose or to slough the oxi- 
dized surface. 


Protecting Switches 
from Sulphuric Acid 


The corrosive action of sulphuric 
acid on knife switches and circuit 
breakers can be minimized or pre- 
vented by: 


1. Cleaning and freeing all parts of 
corrosion and coating with heavy 
grease; particularly effective for 600 
volts or below. 

2. Cadmium plating all copper, 
bronze or brass parts to a thickness 
of 0.0002 and all steel parts to a thick- 
ness of 0.0004. inches. 

3. Applying two coatings of glyptal 
lacquer, or one coat of glyptal lacquer 
over baked enamel. 

4. Mounting the switch or breaker 


in a relatively gas tight-enclosure. 


5. Silver plating all metallic parts. 
6: Lead plating. 


The contacts must be kept clean to 
insure good contact. Unless the de- 
vice is called upon to break severe 
overloads, the lead plating does not 
necessarily have to be cleaned off the 
contact surface. Grease should be kept 
sufficiently free from the contact area 
so that burning is not likely to occur. 
Enamel should not cover the contact 
surface. 

These conclusions and recommen- 
dations resulted from a survey made 
by Wayne H. Bovee, Consultant Tech- 
nical Advisory Service for the Smaller 
War Plants Corporation of Dallas. 


133 


<s* e: “oy 


tw ore - Btn, 










Metallic Sheaths, 
Shielding Groundej 
2—Multi-grounded Sheaths * 
RICHARD C. WALDRON, T 


Assistant to the Chief Engin 
The Okonite Co., Passaic, Nf, 


®@ RUBBER POWER CABLES @ VARNISHED CAMBRIC CABLES © 


CRESFLEX 


NON-METALLIC SHEATHED CABLE 


| 


quoovndid 


It is desirable to bond and grou 
cable sheaths at more than one point, 
if operating conditions permit, jf: 
order to improve the reliability anj e 
safety of the circuit. This improys 
the surge resistance of the circuit, and 
decreases the reactance to fault cy. 
rents and increases the human safty 
factor. Rh 

Some general recommendation l 
may be made, but it must be remep ff 
bered that variations in insulatin if 
thickness, sheath thickness, cond’ 
tivity of sheath or shield, spacing 9 Ss 
conductors and the current being og 
ried all affect these recommendation 
and it is impossible to cover all the 
variations. 


The following cables carrying d. A 


> ternating currents may, in genera 
and when construction permits, | ) 
cables up to and including No. 


BUILDING WIRE 
8 


of 
: 


CABLE 


\ 


SERVICE ENTRANCE 
SHIAVD AVANMUVdG GNV GASVONA-GVAIT 


operated with multi-sheath groun¢ 
1. All multiple conductor cableg) 
2. Single-conductor, lead-sheat 


CABLE 
& 


with phases in separate ducts. 

3. Single-conductor, lead-sheathe 
cables with all three phases install 
in the same duct up to and includ 
350,00 cir. mil. 

4. Single - conductor metal - tape 
shielded cables up to and includiq 


350,000 cir. mil with phases in sép 
i 
| ) 


SHEATHED 


| 
, A 
4 


0 
~ 
2 
ws 
= 
& 
= 
* 
ae 
~ 
= 
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rate ducts. 

5. Single - conductor metal - tape 
shielded cables installed with all thagiyy 
phases in the same duct up to andi 
cluding 500,000 cir. mil. 

6. Single-conductor cables shouil 
not be installed in separate magnet 
conduits under any conditions duet 
the high magnetic loss and high i 
ductance under these conditions. 

7. Non-shielded cables should nu 
be installed with phases in sepatdl 
metallic conduit in sizes over 4/) 
without insulating the conduit to pt 
vent circulating currents in the Gt 
duit except on d.c. circuits. 

Cables of any size may be install 
with multi-sheath grounds proviél 
allowance is made for heating duel 
sheath currents. 

Cables carrying direct current mi) 


SAI8V) DNIGQTHM @ 


CRESFLEX NON-METALLIC 


* Second of a series of articles covering 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. First article published Electric World Se 
© IMPERIAL NEOPRENE JACKETED PORTABLE CABLES e S9G4, page SE. 
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ARMORED CABLE 
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ee ae : You 


The VALUES you embody in your products determine how 
strongly they may magnetize markets ... and VALUES depend 
on many factors which Mosinee Paperology can improve. 


Mosinee Paperologists are aiding many manufacturers in engin- 
eering “special analysis” papers as product-parts or for packaging 
.-.to boost VALUES for everyone involved in production, sale 
or use of products improved through the science of Paperology. 


Control of acidity, alkalinity, density, tensile strength, grease- 
proofness, bending-folding-scoring qualities, electrolytic prop- 
erties, uniformity of caliper and weight . . . control of physical 
characteristics that adapt Mosinee papers to the production ma- 
chinery in your plant, to reduce “down-time”, work stoppages 
and maintenance costs, and to speed output, reduce costs and 
increase product-utility ... these are results obtainable through 
cooperation with Mosinee Paperologists, now available for dis- 
cussions of your present production or postwar plans. 


pc° Please address 
your as 


ST eee ie 
a: eS eg 
é Piper Makers ™ ee 
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HI-VOLTAGE 


GANG SWITCHES 


G 


YO’ 
es 


Six-Pole Mechanism Arrangement 
TYPE MA-9 
For Vertically Mounted Switches 


@ One of the important features of Hi-Voltage Gang Switches 
is the wide range of structural designs to which these switches 
can be readily and economically adapted. Composed of a series 
of standard units—the switch can be designed and built up to 
meet your specific condition. No complicated adjustments of 
working parts is necessary. All major operating adjustments 
have been made at the factory. You merely install the switch 
as directed and make any minor adjustments that may be needed 
for installation. No holes to drill or parts to cut in the field. 
These are time saving features that lower your operating 
costs and actually make Hi-Voltage Switches more economical. 


OLTAGE 


always be solidly grounded at m 
than one point as there is no ing 
tion between cable with direct Oairid 
except where insulating joints are 
quired to isolate earth currents ort 
permit cathodic protection, 

Three lead-covered single-conducty 
cables installed in the same duct hay 
about the same extra losses as thr 
conductor: lead-covered cables, |, ; 
therefore, permissible to operate thes 
using the same carrying Capacities 4 
given in standard tables for three-cy 
ductor cables. These are slightly co 
servative as the thermal radiatig 
from three single-conductor cables; 
slightly better than from a threecy 
ductor cable, but for rough ¢aleul 
tions these values may be used wit 
out correction for sheath loss, 7} 
applies to all size cables, but the aboy 
limitations are recommended to p 
vent sparking at points of casual 
tact between the sheaths. A duck ts 
applied over each cable will, howeve 
prevent sparking and allow the use 
large conductor sizes. 


For Sealing Bushing 


To prevent migration of oil fn 
transformers and breakers up in 


compound-filled insulator bushings 


PRESSURE cylinder for forcing vari 
into bushing cores to prevent oil i 
gration from transformers and breake 


is necessary that the taping aroul 
the core be completely sealed. 
is done in the bushing maintenan 
shop of the Appalachian “Elect 
Power Co. by means of the press! 
cylinder shown in the accompaly” 
drawing. The cylinder, of suflici 
size to accommodate the largest 
pound-filled bushings, is suspende 
free to swing, in an angle iron fram 
Various adapter rings allow differ 
sizes and kinds of bushings t0 be s 
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We can furnish... in the type your “We'd be glad to help you 
needs require ... conductors solid with your postwar wire and 
or stranded in soft, medium hard cable plans,” says “Romey. 


drawn or hard drawn temper. a 


Coverings — double or triple cotton problems.” 
braid. | 


Every foot will meet all U.R.C. test 
requirements. 


It's a nice product. 


SALES OFFICES 


NEW YORK 17, N.Y. CLEVELAND 14, OHIO PHILADELPHIA 7, PA. 

CHICAGO 6, ILL. PITTSBURGH 19, PA. LOS ANGELES 13, CALIF. 

BOSTON OFFICE WASHINGTON 5, D.C. DETROIT 2, MICH. 
Marshfield Hills, Mass. 


See Your Telephone Directory 194¢ RCC 


R TO FINISHE 
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AMERICAN AIRWAYS... 
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_.. THEY USE “MEGGER’ 


THE NEW ...U. S.-MADE 
“MEGGER” INSULATION 
TESTER 


in plastic molded case; 
with the heritage of rug- 
gedness and accuracy com- 

_ mon to all instruments 
bearing the trade mark 
name “Megger” ... Write 
for.new descriptive Bulletin 
1735-W. 


TESTING INSTRUMENTS 


Conditions of extreme heat, cold, moisture, 
vibration and corona are but some of the 
hazards to electrical insulation that are in- 
herent in aircraft services. By carefully check- 
ing ignition harness, circuits and electrical 
equipment at frequent intervals with “Meg- 
ger” Insulation Testers, aircraft maintenance 
men insure against electrical failures in flight. 

Years ago, Pan American World Airways 
selected “Megger”’ instruments for this vital 
work and now, at Pan American bases 
throughout the world, the “Megger”’ tester 
is literally “first and last” in the ground 
crew’s maintenance procedure. 

Likewise, industry is today guarding its 
electrical equipment more than ever before 
and “Megger” Insulation Testers provide the 
means for this protection. Write today for a 
copy of our Pocket Manual of “Megger’’ 
Practice No. 1420-W—which presents the why 
and how of “Megger” testing. 


JAMES G. BIDDLE CO. + pintaberena 7, pa. 
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in cylinder shown on previous page, 

The cylinder.is about one-third full 
of heavy varnish—Irvington-Haryel 
c-612. After the core has been taped 
and the copper shielding tape and 
flange have been put on, it is heated 
through for the double purpose of 
driving off moisture and conditioning 
it to take up the heavy varnish. The 
core is then placed in the cylinder 
which is tilted back and forth several 
times so that the varnish thoroughly 
floods the taping. Then compressed 
air is let into the cylinder and main. 
tained at around 20 psi. for about an 
hour when the varnish will begin to 
appear above the shielding flange. 
This shows that the varnish has com. 
pletely impregnated the insulating 
tape. The varnish is then set by bak- 
ing the core at 80 deg. F for 24 hours. 


Oils and Lubrication 
of Steam Turbines—I] 
By A. F. BREWER‘ 


Technical and Research Division 
The Texas Co., New York City 


2. Properties and Criteria of Performance, 


The desirable operating properties 
of a modern turbine oil and the im- 
portant criteria of performance may 
be summed by the following: 


1. The oil must lubricate bearings 
and gears adequately. 

2. It must retain its lubricating 
properties over a wide range of tem- 
peratures. 

3. It must show excellent resistance 
to oxidation and sludging. 

4. It must prevent the rusting of 
turbine parts, even in the presence of 
sea water. 

5. It must be non-corrosive to bear- 
ings or turbine and engine parts. 

6. Water should separate from the 
oil rapidly and completely by the 
means available. 

7. Tendency toward 
should be at a minimum. 

8. Storage should not cause detert- 
oration in its properties. 

9. The oil should satisfactorily 
lubricate auxiliary equiment, such a 
internal combustion engines, air com 
pressors, etc., should it be necessary, 
particularly on ships, to use turbine 
oil in an emergency. 


Highly refined straight mineral 


oma 
* Second of a series of nine articles which besa 
in ELECTRICAL WORLD Sept. 30, 1944, page 93. 


foaming 
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Modern high-frequency radio coil forms are molded 
from BAKELITE low-loss phenolic plastic. Ribbed spher- 
oids—4 x 5 inches in size, and 13 ounces in weight— 
these forms have eléctrical characteristics ideal for use 
in high frequency circuits below go mc. They are also 
dimensionally stable, resistant to high humidity, and 
are unharmed by the heat generated in the operation 
of some equipment. 


These radio coil forms show that BAKELITE low-loss 
phenolic material can be readily molded into com- 
plicated shapes. It offers many possibilities for the 
fabrication of insulating parts designed for high fre- 


The low power factor of coil forms molded from BAKELITE low-loss phe- 
nolic material (.015—.025 at 60 cycles; .010*-014 at 10% cycles; 
and .007—.009 at 10° cycles) is practically unchanged after a day's 
immersion in water. Their dielectric constant at all frequencies is 4.7 
—5.2. The high volume resistivity inherent in this plastic (above 10° 
megohm centimeters) drops but slightly with increased temperature. 


quency apparatus—always contributing, in addition to 
its other properties, the advantages of compactness, 
strength, and light weight. 

Investigate this BAKELITE matcrial now—for today’s 
essential requirements and for consideration in your 
postwar planning. Write Department 47. 


TRADE CB) sans 


BAKELITE CORPORATION, 30 E. 42 St., New York 17, N.Y. 


Unit of Union Carbide and Carbon Corporation 


ts 


Molding Plastics — 
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PROTECTING CABLE 
SHEATH FROM 


Covwoon! 


Cable installed underground in ORANGEBURG Ducts is assured a high 
degree of protection from corrosion caused by infiltration of ground 
waters along the duct lines between manholes. ORANGEBURG’S tight taper 
sleeve joints and impermeable walls hold infiltration to a minimum. 


Pulling tensions and sheath abrasion are also minimized by ORANGE- 
BURG’S low coefficient of friction, and because the materials used in the 
manufacture of ORANGEBURG duct are of a non-abrasive nature. 


Further protection from cable sheath corrosion is afforded by the 
non-corrodible and non-corrosive nature of the ducts themselves. Non- 
metallic—made of cellulose fibre and coal tar pitch—-ORANGEBURG ducts 
undergo no curing or chemical changes which might develop by-products 
injurious to cable sheath. They are not subject to disintegration from 
moisture, chemicals or other wastes to which they are exposed in service. 


These are some of the reasons why 
ORANGEBURG ducts have given 25 to 50 
years’ continuous service in systems all 
over the country. 


ORANGEBURG FIBRE CONDUIT is low 
in first and last cost. It is light in weight, 
safe, easy to handle and easy to cut. Its @ 
versatility is another point to consider— 
likewise ‘ts great flexibility in installa- ORANGEBURG NOCRETE 
tions often calling for changes in direc- for installation without 
tion, offsets, etc. 


New Catalog No. 49 now available. 
Send for it. 


ORANGEBURG STANDARD 
for installation with 


concrete encasement 


concrete encasement 


THE FIBRE CONDUIT COMPANY * ORANGEBURG, N. Y. 


GRAYBAR ELECTRIC Co., INC. Distributors GENERAL ELECTRIC SUPPLY CORP. 


¢ FIBRE CONDUIT 


CRANCEBUR 








oils meet all the above requirement 
with the exception that they do nol 
prevent rusting, particularly in the 
presence of water, nor have they suf. 
ficient resistance against oxidation 
under severe conditions of operation, 
In the development of rust and oxida. 
tion inhibited oils, therefore, the prob. 
lem was to impart rust inhibiting 
properties and oxidation stability to 
the available base oils without harm. 
ing other desirable characteristics, 
Research in synthetic compounds 
developed the desirable type of addi. 
tive found to have a very strong af. 
finity for metal. Many compounds of 
this type tend to emulsify and retain 
water in suspension, an undesirable 
property. Some, however, have been 
found which are free from this dray. 
back, even assuring excellent protec. 
tion against sea water corrosion. 


Synchronizing 
Practice Panel 
Useful for new men to learn the art 
of closing a breaker according to syn- 


chroscope indication of the proper 
time and for regular operators to per 


PANEL for synchronizing practice cot 
tains ‘scope, meters and control 


fect their skill is the panel for practi 
ing synchronizing in the test shop? 


the East Tennessee Light and Pow ® 


Co. at Bristol. 
The panel was built by the labor 
tory, at the request of the operalllt 
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Apply Sales Power 


0 build APPLIANCE VOLUME 


BOSTON Consolidated 
Gas Company simplifies 
task with KARDEX 

** Fact-Power’’ 


The Boston Consolidated Gas 
Company knows from experi- 
ence that in the highly com- 
petitive business of marketing 
equipment for heating, cooking, 
water heating and refrigeration, 
success depends on consistent 
and aggressive selling with plenty 
of follow through. 

Hence a basic essential is up- 
to-date detailed information about 
each customer—the ‘“‘Fact-Power” 
that Kardex Visible Sales Control 
Records provide for this company. 

As employed by Mr. R. E. Finnin, 
Superintendent, Apartment-Build- 
ers Division, Kardex does more than 
reveal instantly all prospect data 
that salesmen require for positive and 
correctly timed follow-up activities. 


Also obtained with this same re- 
cord is accurate administrative con- 
trol. Sales progress is shown in a 
glance at the Kardex Visible Margin 
with its Graph-A-Matic chart of 
construction and occupancy status. 
This integrated information forms 
the basis for quick analysis and 
simplifies management control. 

May we show you how easily and 
simply Kardex “Fact-Power” can 
help you increase the “sales power” 
of your organization? 
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SYSTEMS DIVISION 


REMINGTON RAND 


Buffalo 5, New York 





Why dig 
through a 


PILE 


of Catalogs? 
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Find the Fitting ‘you need— 





aa 


quickly—in the COMPLETE ling 


If you have a Penn-Union Catalog, | 
you can instantly find practically 
every good type of conductor fitting. 
These few can only suggest the 
variety: 


4 
ni 
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Universal 
Clamps to take 
, a large range of 
3? conductor sizes; 
with 1, 2, 3, 4 
or more bolts. 


p38 





L-M Elbows, with compression 
units giving a dependable grip on 
both conductors. Also Straight 


Connectors and Tees with same 
contact units. 


Bus Bar Clamps for in- 
stallation without drill- 
ing bus. Single and 
multiple. Also bus sup- 
ports — various types. 
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Clamp Type Straight 
Connectors and Re- 
“y ducers, Elbows, Tees, 
” Terminals, Stud Con- 
nectors, etc. 








Jack-Knife connectors 
for simple and easy dis- 
connection of motor 
leads, etc. Spring ac- 
tion — self locking. 


Vi-Tite Terminals for 












quick installation and we 3 
easy taping. Also sleeve ey 
type terminals, screw i 
type, shrink fit, etc. etc. a) 
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Splicing Sleeves, Figure 8 and Oval, seam- 
less tubing—also split tinned sleeves. High 
conductivity copper; close dimensions. ie: 
Preferred by utilities, industrials, Quy 
electrical manufacturers, contractors 
— because they have found that 
“Penn-Union” on a fitting is their i 
best guarantee of Dependability. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 
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Conductor Fittings 
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department, after one of the older sys- 
tem operators in closing a breaker in 
regular line of duty missed synchron- 
ism so far that one of the generators 
was damaged. This equipment has 
proven valuable for it not only gives 
the new operator a chance to practice 
so that he can acquire confidence in 
himself, but it also permits checking 
the operator’s reflexes so that ma- 
chines will not be subject to damage 
by being placed on the line out of 
synchronism. 

In addition to the synchroscope, its 
usual four-point connection jumper, 
indicating meters and the breaker op- 
erating control, the set-up includes a 
timing relay by means of which the 
speed of breaker closure can be va- 
ried. Thus the eager student may learn 
how much this action should lead the 
synchroscope pointer for different 
kinds of breakers and by practice how 
to time himself accordingly. 

Synchronizing is performed be- 
tween the three-phase 220-volt distri- 
bution system and a motor-generator 
set, the ac generator being driven by 
a de motor which in turn is driven by 
another motor-generator connected to 
the distribution system. 


How To Adjust Speed 
Of Small Series Motor 


A small ‘series motor with two 
field windings is often used for 
operating such equipment as field 
rheostats, governors, etc. The need 
for adjusting the speed of these 
motors has led to various compli- 
cated arrangements of adjustable re- 
sistors and in some cases to the sub- 
stitution of shunt motors to obtain 
desired results. 

Since the adjustment of speed with 
the equipment received with such 
motors was found quite difficult the 
simple arrangement in the accom- 
panying diagram was tried and it has 
been so satisfactory that it should 
have a wide field of application. 

For the connections as shown, the 
starting torque is that of a series 
motor and the adjustment of speed 
is as easy as that of a simple shunt 
motor, but contrary to the shunt 
motor its torque is greater at the 
higher speed. 

The R and L contacts are the raise 
and lower contacts of the control 
switch or control contactors. Contact 
C is for low speed and contact D 
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is for high speed; one of these is 
arranged to close with R and the 
other with L, the selection depending 
on the desired speed relation between 
the two. 

An adjustable resistor with three 
sliders is in parallel with the motor’s 
armature and is of such value. that 
the current I(r) through the resistor 
path is always greater than twice 
I(a) the current in the motor arma. 
ture path when the motor is up to 










Negative Control Bus-.. 





R 









~Limit Switches ---> 





(Fr) 










Armature 


il 





-------Rheostat----~----- 






SCHEMATIC connections for speed ad- 
justment of a small series motor 






speed. Service for thése motors is 
intermittent and operating periods 
are short so that the relatively large 
value of field current will not damage 
the motor field winding. 

To adjust this. resistor insert an 
ammeter in the armature branch, 
another in the resistor branch, and 
connect contact D to slider R4, start 
the motor and lock slider R4 in posi- 
tion where I(r) = 2I(a). The cur 
rent I(fr) or I(fl) in the motor field 
is I(a) plus I(r) and this should 
saturate the motor field so that 
changes in the field current will have 
little effect on speed. 

Contacts C and D are then cor 
nected to sliders R2 and R3 and these 
are locked in the positions that give 
the desired operating speeds. Voltage 
across the motor armature is & 
only variable and this can be fixél 
with. potentiometer accuracy. “ 
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A THREE STAR HENDY PRODUCTION 


This turbo- generator set was designed as one complete The reduction gear, smooth and clean like the turbine, 
power- generation set—not as three separate units. Tur- _has its bull gear and pinion mounted in precision-type 
bine, reduction gear and generator—all three, Hendy- babbitt-lined bearings to guarantee quiet operation 
designed and Hendy-built to give you complete power over long periods. . 

equipment from one reliable source. 


The conservatively rated generator, either a-c or d-c, 
Hendy specifically designed these 250 to 750-kw sets to | assures smooth operation because of the unusually close 
include many advanced features usually found only in ‘ . dynamic balance of the armature. 

larger turbo-generators. These clean, compact power 
plants combine strong, modern construction with excep- 
tional simplicity. The usual maze of piping, valves and 
levers has been eliminated by placing parts in protected 
locations, leaving neat and trim contours. Appearance is 
improved—maintenance simplified. 


* Together, these three matched Hendy- 
built units form a turbo-generator set 
completely, designed by experienced 
Hefidy engineers, in a range of 250 
to 750-kw, to give you the utmost in 
service for a wide variety of marine 

The all-steel turbine allows unusual accessibility and is or industrial applications. 

precision-constructed to assure excellent operating For complete data write for new catalog on Hendy 

characteristics. Type HG-26 Auxiliary Turbo-Generator sets. 


JOSHUA HENDY...n WORKS 


ESTABLISHED 1856 
SUNNYVALE, CALITFORNEA 


Manufacturing Plonés: SUNNYVALE, POMONA and TORRANCE in CALIFORNIA > AMPERE, NEW JERSEY > ST. LOUIS, MISSOURI $0-T8-s 
BOSTON- BUFFALO - CHICAGO: CINCINNATI > CLEVELAND > DETROIT> HOUSTON- LOS ANGELES» NEW YORK~ PHILADELPHIA- PITTSBURGH » SAN FRANCISCO > ST. LOUIS - WASHINGTON 
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Cooperation Overcomes Frosted Lamp Ban 


ARTHUR KELLY 
Rochester Gas & Electric Corp., Rochester, N. Y. 


War necessity has mothered an in- 
vention by Rochester Gas and Electric 
engineers which enables them to coat 
their own street lamp bulbs instead of 
using the manufactured frosted va- 
riety. Because the armed forces need 
the hydrofluoric acid, fluoride salts 
and other materials required in the 
manufacture of frosted light bulbs. 
the War Production Board banned 
their manufacture. Inasmuch as there 
are more than. 20,000 street lamps in 
which the bulbs must be changed pe- 
riodically, the ban presented a prob- 
lem to the lighting experts. 

Various experiments with painted 
bulbs were made and it was discov- 
ered that a silver band around the 
middle of the bulb would kill most of 
the glare. However, these bulbs gen- 
erate a heat as high as 400 degrees 
and it was necessary to find a type of 
paint that would resist such high heat. 
Eastman Kodak was consulted and 


Irving C. Matthews of the paint de- 
partment, who had been making 
similar experiments went to work on 
it. After laboratory tests a coating 
material was developed that did the 
trick. 

The next step was to find a machine 
for coating the bulbs and Robert 
Pocket and Edward Wolfe, employees 
in the appliance service department 
of the R. G. & E. produced a revolving 
apparatus that rotates the lamp to be 
coated and then routes it past three 
heat lamps that dry the paint by the 
time it has reached the end of the turn- 
table. The street lighting department 
of the city of Rochester, represented 
by Walter Reddy, helped with the 
various groups. Coated lamps prac- 
tically free from glare, are now being 
turned out at the rate of nearly 1,000 
daily by the local utility. The cost of 
these coated bulbs is one cent less 
than the original frosted type. 


COATING STREET LIGHT bulbs to overcome glare difficulties 
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Lighting Clinic Helps 
War Plant Inspectors 


While clinics are conducted daily 
by the medical profession they ar 
seldom encountered in the lighting in. 
dustry. A recent and notable ex 
tion, however, was a four-day lighting 
clinic conducted by the Chicago Light. 
ing Institute to demonstrate the appli. 
cation of modern lighting tools to dif 
ficult and critical inspection problems, 

Conducted exclusively for chief in 
spectors of Air Corps, Navy and Org 
nance materiel this “Lighting for Ip 
spection” clinic encompassed one, 
the very few unified and comprehen 
sive working demonstrations of } 
spection lighting tools ever to he am 
sembled. Thousands of dollars worth 
of illuminated inspection devices of all 
types were displayed and demon 
strated. The list including not only 
commercially available apparatus of 
40 manufacturing firms but devices 
in experiment and development not 
available on the market. 


Eight Individual Subdivisions 


Built around this assemblage of 
equipment the clinic was subdivided 
into eight sections each devoted to the 
demonstration and explanation of 
tools for inspecting (1) large cast 
ings; (2) small bores; (3) large 
bores; (4) flat surfaces; (5) glass 
and plastics; (6) color identification; 
(7) magnaflux, magnaglo and zyglo 
and (8) cylindrical, spherical and 
other curved exterior surfaces, Each 
was manned by lighting engineers 
from sponsor firms of the Lighting In- 
stitute; mainly the Commonwealth 
Edison Co. and affiliates. 

Restrictions were placed on attend: 
ance at the clinic so that a maximum 
of individual attention could be given 
to carefully selected personnel who 
could use the information to best at 
vantage. Attendance at each of the six 
identical three-hour clinic sessions 
was restricted to a maximum of 64in- 
spectors selected from local war it- 
dustries by the Air Corps, Navy and 
Army Ordnance. About 110 firms 
were represented. At each session the 
64 in attendance were evenly divided 
into eight groups and shifted in role 
tion from one division $g another 9 
that each instructor had’a small wotk 
group and each student had an oppor 
tunity to try out the devices. 

Tools were demonstrated using # 
tual materials obtained from war # 
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Make the Benjamin Trademark Your Guide 













io Better Lighting for Joday and Tomorrow 
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—highest reflection factors and light output to bt 
insure obtaining all the light you pay for. 





your plant requires no re-conversion and has been newly 
built or completely re-lighted during the last three years ac- 













h cording to today’s higher standards, you will soon be considering —proper lamp shielding to minimize glare. 
5 lighting recommendations and the specification of the best possible ' 
. lighting equipment to meet today’s and tomorrow's needs. a gtd cenphoticnitors aepsvinarel os 
long fixture life and minimum maintenance and re- 5 
h Naturally, you will want to specify lighting equipment which placement costs; durability which has earned Benjamin 
assures you the best possible lighting of the seeing tasks and, also, units the reputation for being “built like battleships”. 
|. the lowest ultimate cost on your investment in terms of lighting —ehabiiedahtlies esditeataendaiaeds tublaante ‘ 
. efficiency, equipment life and maintenance expense. inched tal viodiniailie. i 
h When you make the Benjamin trademark your guide, you are as- } 
0 sured of obtaining such equipment. This trademark is your assur- Without cost or obligation on your part, let us place your name ; 
|. ance of lighting units that comply with all recognized illumination, and the names of your associates on our list of those to receive the r 
7 electrical and mechanical standards and applicable RLM specifications. various Benjamin bulletins and other data to be made available ; 
; Jt is your assurance of: during the next few months. These will be helpful to you in making 
; a study of your lighting and. in planning needed improvements. " 
: —reflectors scientifically designed to insure Just write Benjamin Electric Mfg. Co., Dept. K, Des Plaines, q 
the proper control and direction of light. Illinois and ask for Benjamin Re-Lighting Service Data. ; 
§ ” 
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Lighting Eygucawuenl 


Distributed Exclusively Through ‘Electrical Wholesalers 
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When fire strikes electric power equip- 
ment, there’s no substitute for the faster 
fire-killing action of Plus-Fifty duGas. 


For while it gives fire a quick “K.O.,” 
costly equipment not damaged by fire 
can’t be harmed by Plus-Fifty duGas—a 
non-conductor of electricity. This re- 
markable dry chemical hurts nothing but 
fire! 

NEW FIRE-KILLING SPEED 
Plus-Fifty duGas brings an entirely new 


Approved by Underwriters’ Laboratories 
and Factory Mutual Laboratories. 


Power Supply! 


concept of fire-killing speed—a fact 
proved by hundreds of practical fire 
tests. 


Safer, too, because the greater fire- 
smothering action of Plus-Fifty duGas 
means reduced danger from flashbacks. 


Plus-Fifty duaGas Dry Chemical is avail- 
able for immediate delivery. Write to- 
day for all the facts about Plus-Fifty 
duGas and priority information regard- 
ing duGas Fire Extinguishing Equipment. 


SEND FOR CHART 
showing character- 
istics of all types of 
approved hand fire 


extinguishers. 


DUGAS 150 
WHEELED 
EXTINGUISHER 


DUGAS ENGINEERING CORPORATION, MARINETTE, WISCONSIN 


OWNED AND OPERATED BY ANSUL CHEMICAL COMPANY 


dustries on temporary Consignment, 
Defective arfd rejected demonstration 
materials were deliberately selected 
that the effectiveness of the inspection 
tools in revealing defects could jy 
shown. 

All of the three-hour clinic session 
was not devoted to apparatus demop. 
stration. To orient the students AK. 
Gaetjens, Nela Park, presented a bret. 
summary of the factors affecting the ? 
visibility of any seeing task and yp. 
lated them to the attributes of light 
ing. In the later demonstrations jp. 
structors at the eight clinic station 
showed how each tool used a certain 
principle of illumination to achigy 
visibility for inspection. The questi 
and answer period at the conchugigy 
of the clinic was assigned to A, VW. 
Larson, Westinghouse Lamp Co, 

In preparing for the clinic the jn.§ 
structors and_ discussion  leadex 
visited a great many war industries in 
the Chicago area to become » 


| quainted with the inspection method 


there in use and to obtain a broad 


| background for their own discussion 
| during the clinic. All speakers anig| 
| discussion leaders are members of the 


IES and affiliated with the sponsg 
firms of the Lighting Institute. 
This clinic on inspection lighting 


| the first of its type conducted in Chig 
' cago and perhaps in the country, lif} 


was a direct outgrowth of the fact that 
a very high percentage of the inquirg’ 
ies received at the Lighting Institull| 
in the past two years have been far 
information on inspection lighting 
While this may be the first clinie@ 
inspection lighting in Chicago it# 
certainly not be the last according 
Institute Managing Director C® 
Zersen who says it will probably 
repeated this fall for more Air Corps 


| Navy and Ordnance inspectors andi 
| civilian contractors. 


Bonding with Low 


Voltages at 60 Cycles 


Method of using 60 cycle curretl 
at 110 or 220 volts has been devel 
oped and successfully used to set gitt 
in the manufacture of plywood. The 
method is based upon the introdue 
tion of a resistor (acetylene blac 
into the glue. The heat givew of# 
a result sets the glue. The acetylene 
black, with certain properties thi! 
make it desirable for this particult 
use, is introduced because syntheti 
resin glues are poor conductors 
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15,000 LUMEN ~ 


Get these ic ‘ — 
advantages... with G-E! “Se , Aor 


1. The latest developments of G-E ing from street lighting, per dollar. 


lamp Research. 
, or 4. More than 480 tests to assure 


2, Lower and lower prices—50% high quality. 


less over last d 
ecade. taken 
5. Ready availability of a complete 


3 Leadership in street lighting re- _ line of lamps through nationwide 
search, to givethe public bettersee- | G-E stocks. 


THE AIM OF G-E LAMP RESEARCH IS ALWAYS 


TO MAKE G-E LAMPS Stay Brighter Longer 


GE MAZDA LAMPS 
BUY WAR BONDS 


GENERAL &B ELECTRIC __ wo tow mem 


Hear the General Electric radio programs: ‘The G-E. All-Girl Orchestra”, Sunday 10 p. m. EWT, NBC; “The World Today” news, every weekday 6:45 D. m. EW’T, CB} 
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for U. S. ARMY ENGINEER CORPS ~At dead of 
night . . . on blacked-out roads and trails 
. . . in England, France, Italy, Burma, and the 
islands of the Pacific . . . wherever American 
power is on the move .. . Pittsburgh-produced 
FLASHER BEACONS direct tanks, trucks, troops 
in the onward march to victory. 


for U. S. NAVY -Pittsburgh-produced Electric 
Emergency Lanterns . . hand-portable, equipped 
with flood-light and storage battery . . . simple, 
strong, dependable . . . are performing yeoman 
service in emergency damage control work on 
board all types of our fighting ships. 


IN THE AIR ¢ 


for U. S. ARMY AIR CORPS.~Cockpit Lamp 
Assembly -The Air Corps drew up the specifica- 
tions for it. In record time Pittsburgh lighting 
engineers produced a successful model. Now, 
mounted on all combat aircraff, from confrol panel fo gun 
turrets, equipped with extension cord and providing suitable 
intensifies of light for varying conditions, including blackout 
flying, these cockpit lamps provide ‘quick seeing"’ for any task. 


PITTSBURGH REFLECTOR COMPANY takes deep satisfaction in being 


called upon to produce these and many other 


important war ifems 


. . . as well as in supplying Permaflector illuminating equipment 
adapted to the needs of our armed forces at home and abroad. 
Into the production of these war ifems went the same engineering 
experience and craftsmanship which has made “Pittsburgh” synony- 
mous with QUALITY and PERFORMANCE in the commercial and 


industrial lighting field. 


SNUG ie 
3 ae TOR OO er 


BLDG LIGHTING 
Act EQUIPMENT 


ILLUMINATING 
ENGINEERS 
DESIGNERS & 


150 


© Now producing confidential 
lighting equipment for the 
Armed Forces and supplying 
Industrial users on _ priority 
(Commercial replacements 
from stock) Startling new 
rer t eae tame CRAIC} ol sual tate Mitek mea) 


work will soon be announced 
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become insulators upon becoming 

The mixture of glue and acetyle 
black are used as glue line, Con ack 
are placed along the edges, The pane 
are then placed in an ordinary 
press, current is allowed to pass 
in a few moments the plywood ; 
bonded. 

To assure uniformity of spread q 
the glue mixture, a coarse woven fs 
ric resembling mosquito nettin 
impregnated with the black. 
“black mosquito netting” is placed be 
tween the sheets of wood to be bondal 
Most synthetic resin adhesives no 
used can be utilized when followin 
the new technique. The bonding ter 
peratures of the adhesives sometim 
are raised slightly higher when 
in conventional hot presses. 

Application of 110 volts is amp 
for a glue line up to eight in LY 
wide; 220 volts up to 18 inches, 
order to use low voltage on 48-ind 
panels a ground contact is put do 
the center of the panel. 

This method, described by Dr. 
Galloy, Ottawa, Canada, at a rece 
meeting of the Plastic-Plywood Com 
ference at Seattle, Washington, j 
stated to be rapid, easily controlled 
low in operating cost and require 
very little equipment. 


New Mercury Lamp Has 
Wide Light Rang 


A modulating light consisting « 
a high-pressure mercury vapor lanj 
with associated controls provides “ 
steady light gs a source for printim 
sound track on film.” The associate 
controls “automatically adjust i 
light intensity to various levels fn 
the printing of photographic film 
especially those used in motion pi 
tures.” 

Created on demand of the motia 
picture industry, the device has othé 
applications in the fields of pay 
finishing and of processing microfilt 
where a steady light source wit 
intensity can be readily controlled} 
a definite requirement. 

Credited with the developme 
work is Lester F. Bird of the Hanot 
Chemical & Manufacturing 
Newark, N. J. who perfected m@ 
circuits for the control appara 
working under license on patents pm 
viously ‘obtained by James R. Bals 
consulting engineer of Stamfor 
Conn. Bird also developed a magne 
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Home wiring capacity needs a wrt . 


Ir anticipated residential loads are to be doubled 
within 5 years after Victory, home wiring stand- 
ards must be raised to meet future load demands— 
created by the increased number and wattage of 
home electrical equipment. 


This.applies equally to existing, as well as future 
homes built after the war. 


Today, 95% of America’s homes are inadequately 
wired. This creates a serious bottle-neck to utility 
load-building programs. 


To help utilities break this bottle-neck, we have 
developed the “Better Wiring for Better Living” 
Program—with educational material consisting of 


a new book, “Electrical Living in 194X” ...a 
sound-slide film . . . and meeting charts. 


Your representatives will find this material 
especially helpful in selling the need for better 
wiring—to architects, builders, engineers, con- 
tractors, wiremen, and others interested in build- 
ing—and to present and prospective home owners. 


For complete information regarding the “Better 
Wiring for Better Living” Program, communicate 
with your Westinghouse District Office or write: 
Better Homes Department (EW-104), Westing- 
house Electric & Manufacturing Company, Pitts- 
burgh 30, Pennsylvania. 


Westinghouse 


Plants in 25 Cities 


Offices Everywhere 


TIN: John Charles Thomas, Sunday 2:30, EWT, NBC. Ted Malone, Monday, Wednesday, Friday 10:15 pm, EWT, Bive Network. 
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EQUIP YOUR PLANT WITH 
Stilded Lighttiag NOW! 


In the light of wartime experience, progressive manufacturers 
have learned the vital importance of SKILLED LIGHTING to speed 
output and reduce accident. For better production today and 
better products in peace time, they are installing Wheeler- 
engineered fluorescent fixtures now. 

This is especially true since Wheeler is back in production of 
the all-steel unit —highly-developed product of wartime re- 
search plus 63 years of lighting experience. Open-End all steel 
Fluorescent units are available for two 40-watt, three 40-watt 
and two 100-watt lamps. Units have a broad metal wiring chan- 
nel, with easily-accessible, enclosed ballast. Can be mounted 
from chain or conduit, in individual or continuous runs. Mes- 
senger Cable, Rod, or Close-to-Ceiling Suspension fittings. Over- 
all fixture efficiency of two 40-watt unit 80%, three 40-watt unit 
74% and two 100-watt unit 71%. 


ALL-STEEL DUST-TIGHT Fluorescent Fixture for Class II 
“Group G & F”, and Class III and IV Hazardous Locations will 
prove as efficient and economical in peace time as it is in 
meeting wartime demands for SKILLED LicHtTINGc, where lamps, 
sockets and reflecting surfaces must be protected from dusts 
and vapors. Available for two or three 48-inch, 40-watt lamps. 

These dependable units can be supplied with Double-Thick 
Plain Clear Glass, Water White Plate Glass or Tempered, Clear 
Safety Plate Glass, mounted in the hinged dust-tight cover. 


These are but two examples of the high-efficiency light engi- 
neering — SKILLED LicHtIN¢ — which Wheeler has developed to 
give maximum visual aid to workers. Write for full details on 
the complete line of fluorescent and incandescent fixtures. 
Wheeler Reflector Company, 275 Congress St., Boston 10, 
Mass. ... New York, N. Y. Representatives in principal cities. 


Distributed Exclusively Through Electrical Wholesalers 


REFLECTOR 
COMPANY 


Lighting Equipment Specialists Since 1881 


type of mercury are lamp opergtin) 


on 85 watts input with specially 

signed heater coil to permit opera, 
within a wide intensity range . 
from one to ten. This device renin 
incandescent lamps, previously ing 
which are much less efficient nd 
protoactinic range and_ produ ; 
hissing sound on film track, 


a 


MERCURY ARC LAMP with special de 
signed heater coil to permit wide ir 
tensity range and to eliminate hissing 


The light with its associated cor 
trols provides more light output pe 


- watt input than was previously pos 


sible and thus insures greater ¢h 
ciency for photographic purpost 
The added heaters prevent the mer 
cury vapor pressure from falling of 
while the lamp is being operated 
low intensity. It thus becomes ps 
sible to increase the intensity from 
low levels to maximum output, pr 
tically without any time delay. Te 
light also can be changed instanlal’ 
ously from high to low intensities 
Electronic control of the light 
provided through the use of 
tronic tubes and photoelectric 
arranged that film densities autem 
cally change light intensity 
quired. mo 
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5 Anchors 
it tthe world 


fhousands yopererr 
p destinations by plane 
yy Express by fast freight 


; thousands of Chance Steel Expanding Anchors are used 
nn the globe. From New Guinea to embattled Europe behind 
ighting fronts, in training camps, air bases, and on the home 

they are supporting essential power and communication 


duction demands have been tremendous and, of course, there 
‘been many delayed deliveries even though the output has .< 
fupled since 1942, and every available means of _transportati 

is been utilized to get the anchors there on. tii ~ Promises pe 
to make but nothing is — undone that might” elp tw 


£ The all-steel construction and securely hinged arms enable 
Chance Steel Expanding anchors to withstand severe punish- 
ment without danger of breaking or coming apart. Service rec- 
ords prove their superior endurance and rust resisting qualities. 


@ Chance steel anchors expand, on the average, to more 
than two and a half times their size, giving extra area in solid 
earth. The heavy ribbed blades cut straight into the sides of 
the hole with minimum earth disturbance and hold without 
breaking or bending. 


@ The destructible nut retainer prevents the anchor from 
riding up the rod during installation and permits the rod to 
be screwed out or driven down if anchor is abandoned. 

@ Rigid connections, grooved blades and ridged base plates 
make it impossible for rocks, roots, etc., to throw the blades 
out of line as illustrated. 

@ The blades expand in opposite directions, equalizing pull 
strain and eliminating side twisting or shifting during expan- 


al Zo. 
. ONSULT OUR CATALOG FOR DETAILS _ sion. Note sketch comparison with three way. 


Get by if you can—if not, you can expect the A. B 
Chance Co. to give your order every possible consideration. 
wy 3:0 7 ¢ #s Ee a] '¢ a @ ‘ox CBE We want your post war business, too. And you're sure to 


be right with the Chance Steel Anchor. 
CENTRALIA, MISSOURI. 
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It’s easy to see why the FLEUR-O-LIER label Back of each Fluorescent Label are the in- 
on a lighting fixture is so important to you. - dividual reputations of the manufacturers 
First of all, FLEUR-O-LIER is the mark of a who participate in the FLEUR-O-LIER pro- 


service that assures you electrical, mechanical gram... double assurance, for user and 
and lighting excellence. It means lighting supplier alike, of PROTECTION, DE- 


fixtures built to definite Standards—checked PENDABILITY and SERVICE. 

and certified as meeting these Standards by Get the FLEUR-O-LIER booklet —‘'50 Standards 
impartial Electrical Testing Laboratories, for Satisfaction”. Read how the leaders in the 
Inc. of New York. lighting industry protect you with Certified 


And in fluorescent units, that includes Cer- FLEUR-O-LIERS. Write FLEUR-O-LIER 
tified Ballasts and Starters—for dependable, Manufacturers, 2126-10 Keith Building, 
trouble-free operation. Cleveland 15, Ohio. 


FLEUR-O-LIER 


CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 
in the FLEUR-O-LIER MANUFACTURERS’ program is open to any manufacturer who complies with FLEUR-O-LIER requirements 
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Thermal Insulator 


Texolite Foam; self-raising; self-curing; k = 
0.24; General Electric Co., Schenectady, N. Y. 


A mixture which it is reported resembles 
molasses and will begin to foam or expand 
within two to five minutes after mixing 
stops and cures without application of heat. 
It is reported to withstand temperatures of 
200 deg. C. Said to be easily cut by knife 


or saw. 


Dry-Type Transformer 


Dry-type transformer; voltages 15 kv. max. 3 
phase; sizes 500 to 3,333 kva.; Allis-Chalmers 
Mfg. Co., Milwaukee |, Wis. 


Includes a Z-section baffle which extends 
from one end of the transformer to the 
other, channelizing air flow. When tem- 
perature reaches overload level, exhaust 
fans cut in, forcing air vertically through 
the core structures and horizontally between 
the coils. Induced cooling recommended 
on sizes above 750 kva. and natural cooling 
on smaller sizes. 


Gas Proportioner 


¢ 


Gas proportfioner; flow meters; pressure gages; 
Air Reduction Sales Co., 60 East 42nd St., New 
York 17, N. Y. 


Consists of a mixing block on which 
are mounted flow meters, pressure gages 


156 


and needle valves as well as inlet and out-. 


let nipples. Flow-meters for hydrogen serv- 
ice cover range from about 2 to 200 cu. ft. 
per hr. and nitrogen from 6 to 140 cu. ft. 
per hr. Designed to produce proportioned 
mixture of gases at a pressure not to ex- 
ceed 5 lbs. per square inch for electronic 
tube manufacturers, heat treaters and others 
who use gas mixtures for protective at- 
mospheres. 


Electrical Tachometer 


Tachometer; 50,000 rpm. max.; R. B. Brigham 
Co., 327-l6th St., Toledo, O. 


Power unit equipped with sealed ball 
bearings and permanent magnet rotor en- 
cased in plastic housing. Said to con- 
tain no brushes, commutators or gears. 
Rubber tips provided for use on various 
types of shafts. Indicating instrument is 
mounted in hard wood case—with flexible 
cord and plug-in jack. Complete unit in 
handy carrying case. Direct readings of 
r.p.m., m.p.h., f.p.m., g.p.h., etc., are said 
to be available without conversion charts 
or tables by special calibration on the 
scale of the indicator. 


Welding Goggle 


A. O. Duraweld welding goggle; wide vision; 
non-slip; one-piece headband; American Opti- 
cal Co., Southbridge, Mass. 


Side shields provide ventilation to keep 
eyes cool and help prevent fogging of 
lenses. Louvers said to prevent stray light 
rays or sparks from reaching eyes. Ball- 
chain bridge, covered with curved plastic 
tubing which fits over bridge of nose, said 
to be easily and quickly adjusted. Lenses 
of various shades available for absorbing 
yellow sodium flare as well as medium, dark 
or extra dark shades for persons working 
near welding operations. 


BUYING ELECTRICAL EQUIPMENT?-- 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 


“Swivelier'', adjustment 350 deg, horize 
and 180 deg. vertical; 2-Ib. bese: Sa, mn ' 
arm; Reliance Devices Co., Inc., 30 i 
Place, New York 3, N. Y. 


Portable type inspection lamp me 
on two-pound base. Manufactured in 
sizes (9-in. and 12-in. arms) and fi 
in brown or gray. Inside spring co 
tion of shell replaces wing nuts or 
screws for holding unit in place. 
drilled for “pin up.” 


Tester 


Type P-3 voltage breakdown tester: 0 
10,000 v. d.c.; 0 to 8,000 v. a.€.* voltage 
ply 110-130 volt 50/80 cycle; Industrial te 
ments, Inc., 17 Pollock Ave. Jersey City § 


Instrument developed for testing 
breakdown of materials or compe 
Voltage is variable over entire rau 
Operates from 110-130 volt 50/60 cycle iis 
Breakdown is indicated by a red 
light and a built-in meter indicates @ 
voltage. Current limiting resistors are 
to safeguard the equipment in the @ 
of a dead short, by limiting current 
50 ma. 


Fire Extinguisher 


: 


Randolph ''25'': wheel type; carbon dioxids 
53%, ft, horn and hose connection; hard-rubp 
wheels; self balanced; Randolph Labor 
Inc., 8 E. Kinzie St., Chicago, Ill. 


Has a palm-trigger valve mounted 
the extinguisher handle. By graspim 
handle, the operator is said to be able 
move the unit and press the release 
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ith most of our lumbermen handling knives and 

walnut gun stocks instead of axes and cedar, pole replace- 

ments are somewhat of a problem in many localities. Add 

to this, the difficulties of shipping and handling heavy materials 

amidst war time traffic congestion and the result 1s a scarcity of 

poles for some of our Utility Companies. 

The problem is being partially solved on a temporary basis by pole 

stubbing. Discarded poles with rotted bottoms but firm wood above 

the original ground line are used as stubs. After cutting away the 

rotted butt and treating, stubs are set alongside the pole which 1s 

in service but in need of replacement Hubbard Sleeve-Nut 
‘Bands are installed as shown in the diagrams. 

Given a solid setting for the stub, the resultant 

structure will hold co the breaking strength of the 

average pole, as illustrated by the accompanying 


photo of a test. 
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of Protection against oO! 
other flammable liquid fires. 
Thanks to Ty Nii tel iitohalo FIRE-FOG, 
are now controlled, usually 
Water does it. 


I Nsit-iale 


—an Era 


such fires 
ter of seconds. , 
; ae 
eres iate MeL Rolo he FIRE-FOG nozzles, 
Whenever fire breaks 


in a mat 


comes ouf a ne 
IRE-FOG goes into oral 
ytomatically —a 


ion imme- 


3 oe 
ro nie Meat eee 


diately, @ 
what happens: 
sae CTR ANCIaC ae | 
EIRE-FOG nozzles with sufficient = 
to knock down the flames; the millions 
droplets absorb the heat, 
the blanket of 


from the 


of wate! 
cooling the fire zone; me Ge! 
s the flames from spreading; 


ist keep ) 
- | the fire Is controlled 


seconds later 
and the danger © 
‘s eliminated. 
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AUTOMATIC” SPRINKLER CORPORATION 


OF AMERICA » YOUNGSTOWN, OHIO orn a 


* « + OFFICES IN PRINCIPAL CITIES « «+ « 


¥% An “Automatic” 
FIRE-FOG instal- 
lation provides just 
the protection you 
need for such fire haz- 
ards aselectric trans- 
formers, oil switches 
and circuit breakers. 
Write for complete 
information—we'll 
see that you get it 
promptly. There’s no 
obligation. 


“AUTOMATIC” 
manufactures 
and installs a 
complete line of 
fire protection 
devices and sys- 
tems for all 
types of fire 
hazards. 


“Ann nec. ¥* 


ton with one hand discharging the bl, 
of carbon dioxide in a 10 to 20-ft, an, 
rected by the other. Recommeng 
use in gasoline, oil, paint, grease, 

and electrical fires. 


Switc 


ORR omceerammteen: ante 
f Sates ge 


Split contact Micro Switch: Micro ae 
Corp., Freeport, Ill. se 


Double throw split-contact Micro § 
Two sets of contacts are said to be mechan 
cally interlinked but electrically isolate 
By its use it is possible, it is reported, to 
switch from d.c. control to a.c. contr) 
It is also possible to control four isolated 
circuits by pairs, it is stated. 


Electric Grease Gun 


Portable power grease gun: model 7190; 12-f, 
cord; 6-ft. one-quarter in. 20,000 Ib. burst pres. 
sure’ hose and control valve with hydraulic 
coupling; combination handle, cord and hose 
rack; 28!/-in. high, 15-in. wide; 26-in, long: 
Stewart-Warner Corp., Chicago |, Ill. F 


Grease gun has %%-hp. motor to drive 
the piston in the pressure cylinder, Mer 
cury switch automatically cuts off current 
when 5,000 lb. pressure has been built up. 
Said to have accessible check valve and 
pressure release valve. 


Electro Dynamic 
Speed Reducer 


Bowes type speed reducer; reversing and not 
reversing types; Elliott Co., Ridgway, Pa. 


An electric device for the reduction o 
speeds between high-speed prime moves 
and drive shafts for mechanical application. 
Composed of three elements..-1. Engines 
ment, which is essentially a synchron0 
generator rotor with poles selected for the 
desired speed ratio, is attached to the st 
of the prime mover and revolves at engi? 
speed. 2. Shaft element consists of rol 
ing spider on which two spiders are 
centrically mounted in relation to the ¢& 

ine element and 3. A stationary 
nner armature generates power and trait 
mits torque to the driven shaft. 
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HOLTZER- 
CABOT 


ELECTRONIC 


INSULATION 
2ESISTANCE TESTER 







:| spots ‘Nay 
"| FAULTY 9 tec 
=| INSULATION 


You can guard against 

ible insulation failures 
in electrical circuits and oud 
equipment by testing with Visual indication of 
the Holtzer-Cabot Insula- correct testing volt- 





O'R /—Then “AMERICAN” Can Help You — 


For NOW “American” Can Furnish A Limited Number 
of Utility Bodies of the Following Types: — | 


@ Line Construction Bodies (Models DPL & DT). 











tionResistanceTester.This °°V ®@ Service and Meter Bodies (Model 4460). 
portable self-contained 
unit spots faulty insulation ® Street Light Patrol Bodies (Model 4671). 
before it can become dan- 

serous. Here’s how it @ Telephone Rural Installation and Maintenance Bodies 
works connect terminal : 
marked -. eee (Model 4551 ). 

circuit and terminal “ & . ; r 

(0a ground ... rotate the © '° read scale, ® Revolving Aerial Ladders am 





handcrank of the genera- 
tor at speed which lights 
up indicating buttons ... . 
reading on the scale indi- 
cates if insulation is faulty 
or not. 
The Holtzer-Cabot Insula- 
tion one Tester re- 
quires no batteries or ; : 
external power supply. It ee eee 
is always ready to use in 
plant, laboratory or 
field. The generator de- 
livers 500 volts testing 
voltage regardless of 
cranking direction. Range 
isfrom 0 to 100 megohms. 
Protect your equipment Ae 
from insulation failures by Portable. 
making periodic insula- 
tion tests with the Holtzer- 
Cabot Insulation Resist- 
ance Tester. Write for 
bulletin today. 


HOLT ZER-CABOT WCUCHH coacn & BODY Co. 


Division of First Industrial Corporation 


400 STUART STREET, BOSTON 17, MASS. 


(Model 4644). 


®@ General Utility Compartments 
(Model 4804). 


Today, more than ever, you need 
equipment that will save time and 
labor and also materially decrease 
the physical strain on your men. 
American Utility Bodies do exactly 
this. So if you have a new chassis 
or a good used one, write, wire or 
phone for details and get complete 
information. 














- 















A, Keep On Buying War Bonds 
Te 
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PUBLIC UTILITIES EQUIPMENT FOR MOTOR VEHICLES 
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TWO-WAY CONNECTORS —This fitting, illustrated here with and without 
cover, is used for joining two cables, of the same size, end to end in a straight 
line. The two-piece cover is made of Canvas Bakelite, attached with screws, 
making a neat compact insulation of high mechanical and dielectric strength. 
Built to accommodate cable sizes from No. 8 to 2000 Mcm. 


T-CABLE TAPS,. with COVER — x 
Where taps are required at a 90° ~~ 
angle to a main feeder, this small compact 
T-connector is ideal. Can be furnished with 
Canvas Bakelite cover, made in two pieces and 
fastened over fitting with screws. Eliminates taping; 
keeps out dirt. 


PARALLEL GUTTER TAPS — These fittings consist of 
sturdy, compact cast copper alloy bodies assembled 
with steel socket-head cap screws. Covers of Canvas 
Bakelite similar to those furnished for other fittings, may 
be supplied. They eliminate taping and afford effec- 
tive insulation and protection against dirt and grounds. 


FITTINGS for EVERY PURPOSE 
-.. from ONE SUPPLY SOURCE 


In the new 144-page O.Z. Catalog, which illustrates, describes and gives 
prices on more than 160 electrical fittings consisting of — 


CONDUIT FITTINGS - CABLE TERMINATORS - JUNCTION BOXES 
SOLDERLESS CONNECTORS » POWER CONNECTORS - GROUNDING DEVICES 


— you will find everything you need for new construction or reconversion 
projects. Write for this valuable guide to efficient and economical purchas- 
ing. A request on your business letterhead will bring a copy. 


ELECTRICAL MFG. CO. 


* ® 262 BOND STREET + BROOKLYN,2 N. Y. 
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. Hydraulic Institute—The national 
association of pump manufacturers 
nounces the publication of a group o 
gineering papers on ‘subjects perta 
to pumps, under the title “En 
Papers—Fourth Annual Contest,” 

The subjects covered are: 

Special Operation Conditions of 
fugal Pumps, A Common Language 
Hydraulic Engineers, Critical Speed 
rect Acting Steam Pumps, “Suggesi 
to Make Present Pumping Equipm 
Meet Wartime Production Requirements? 
and Effect of Entrained or Dissolved Gas 
on Rotary Pump Performance, - 


secured from Hydraulic Institute, 9 
Street, New York 6, N. Y., for $1.60; 
copy plus postage. + 


Selection of Instrument Tranafe 

A 53-page bulletin entitled 11 
Transformer Accuracy Standards” 
the essence of ASA and NEMA standar 
a tabulation of correction factors a 
guidance in choosing the right G.B, 
for the job. General Electric Co., 84 
ectady, N. Y. sta 


Welding—Method for in 
speed of welding, called “Fleet-' 
is described in a 48-page booklet obt 
able from the Lincoln Electric Co, a 
land, Ohio. Some of the subjects covered — 
include: using “are force” to increase 


welding speed, effect’ of penetration on — 


welding cost, costs, factors affecting pro- 
duction speed and general information 
for use of procedure tables. Carries com- 
plete information with corrective sugges- 
tions on the procedures used for butt 
welds, fillet and lap welds. 


Water Conditioning — The American 
K.A.T. Corporation, 331 Madison Ave, 
New York 17, N. Y. is offering a technical 
booklet describing an anti-scale, anti-cor- 
rosion and anti-foam treatment. Offered 
free to all owners of water stills and 
evaporators. 


Keeping Air Circuit Breakers in Trim— 
is an eight page bulletin (No. 4408) 
obtainable from the I-T-E Circuit Breaker 
Co., 19th & Hamilton Sts., Philadelphia 
30, Pa. Answers many questions on air 
circuit breakers. ‘Breaker won't stay 
closed?”—“Contact impression? What's 
that?”—“How much oil in the time-delay 
cups?”—are three of the typical ques- 
tions answered. 


The Palletized Load—An illustrated 28- 
page booklet by J. D. Malcolmson, Tech- 


| nical Director, and published by Robert 


Gair Co., Inc., 155 E. 44th St., New York 
17, N. Y., which covers a new method of 
packaging. The information, cleared 
through the Navy, discusses the experl- 
ences and possibilities not previously 
realized until carried out by the services. 
Contains data on standardized containers 
and experience to assist shippers in 
packaging and handling problems. 


Industrial Rubber Products — Booklet 
produced especially for designers of in- 
dustrial equipment may be procured from 
The B. F. Goodrich Co., Akron, Ohio. 
Included are discussion of Vibro-Insulatot, 
devices of rubber and metal which reduce 
vibration, molded, extruded, lathe cut and 
sponge rubber devices, rubber lined tanks 
and valves made with a flexible material 
created from plasticized polyvinyl 
V-belts and cements. 


Decarbonator—A four page _ bulletin 
(No. 2975) published by the Cochrane 
Corp., 17th and Allegheny Ave., Philadel: 
phia 32, Pa., on the removal of gases if 
boiler feed water. Among the subjects 
treated are preliminary degasification, 
moval of COs from acid-treated water 
and aerator for removal of iron, and th 
removal of obnoxious gases. 
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“STEEL-SIX” Portable TESTING INSTRUMENTS 


PANEL INSTRUMENTS Roller-Smith ‘‘Steel-Six’”’ portable testing instruments were de- 


died te ti tennd sedian afalecettoal instruments signed primarily for general testing where a highly accurate, and 


that bear the R-S mark are the 3.5" miniature panel _— moderately priced instrument is required. The rugged ali-metal 
instruments shown beldw. These are built in com- : ” . P . : 

mercial types and to ASA. War Standard C  “A8€ is both dust- and moisture-proof and also furnishes full mag- 
39.2-1944. Other R-S instruments include switchboard _ netic shielding of the movement. Large window openings com- 


and portable types to meet practically every indus- . “ . 2 =e se ’ 
Siiicnend dahaesteav eal’ Les us quote prices bined with well-designed dials set exceptionally close to the front 


and deliveries on your instrument requirements. of the case afford unusual readability. Instruments are approxi- 
mately 6’ square by 4” in depth. Ratings cover a broad range of 
testing requirements. 


“‘Steel-Six”’ testing instruments are supplied with single or multi- 
ranges for the measurement of direct current in amperes, milli- 
amperes, volts and millivolts; for alternating current measurements 
of amperes, milliamperes, volts, watts, power factor and frequency. 
Catalog 4340 contains complete information. Send for a copy today. 


HOLLER-SMITH scents, cc 


Canadian Plant: ROLLER-SMITH MARSLAND LTD., Kitchener, Ontario 
Sales Representatives 


in all Principal Cities STANDARD AND PRECISION ELECTRICAL INSTRUMENTS OF EVERY ‘TYPE 
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Yow LOOK TO ELECTRIC COOKING 


/ ror Load Pich-ufpe - s 


HE transition from high load with tremendous peaks, characteristic of wartime indus- 
trial production, to a steady curve, characteristic of normal peacetime loads, will be 
aided by the increase in electrical cooking in public eating places and institutions. 
Now is the time to place before restaurateurs, hotel managers . . . the legion that feeds 
the public . . . the value of Griswold Electrical Cooking Equipment. The Griswold 


line is complete. It includes the most modern electrical appliances for Backbar, Display 
window, Counter and Heavy Duty Kitchen Requirements. Full details will be furnished 
by your Griswold man who will work with you to help tie your load curve to a new 
high normal peacetime average. 


You may find prospects whose equipment is beyond repair or inadequate for their requirement. 
The Government permits the manufacture of a limited quantity of Griswold equipment. 
You can determine the eligibility of your prospects to purchase against such requirements. 


THE GRISWOLD MFG. COMPANY e_ ERIE, PA. 


eae 
scabs uaa POU eat its Fat Fryer Pretty eer LG 


Bile. 
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- ALL WOLVERINE 
ADMIRALTY TUBE 
1S. EXTRUDED 


—giving it the qualities 
of mechanical soundness 
and surface smoothness 
that contribute so mate- 
rially to operation effi- 
TUBE DIVISION 


ciency of heat exchang- 


ers and condensers. . 


WOLVERINE LUGE 


CALUMET & HECLA V / CONSOLIDATED COPPER COMPANY 


es i 1411 CENTRAL AVENUE DETROIT 9, MICHIGAN 
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Rome Cable Announces 
Executive Appointments 


A. D. R. Fraser was elected president 
of the Rome Cable Corp., Rome, N. Y., 
at a-special meeting of the board of 
directors held last week, succeeding 
Herbert T. Dyett, who had been presi- 
dent since the inception of the corpo- 
ration in 1936. Mr. Dyett has been 
named chairman of the board. John H. 
Dyett was elected secretary to succeed 
Mr. Fraser, who previously held that 
position. 

A native of Rome, N. Y., and a grad- 
uate of Cornell University, Mr. Dyett, 
the new chairman, has for many years 
been prominent in the development and 
growth of the wire and cable industry. 
Before the organization of Rome Cable 
Corp., he was president of Rome Wire 


H. T. Dyett 


Co. and later president of General Cable 
Corp. Mr. Dyett will continue to take 
an active interest in the affairs of Rome 
Cable. 

Mr. Fraser assumes his duties as 
president of the organization after 
twenty years’ experience in the wire and 
cable business. Following graduation 
from Clark University, Worcester, 
Mass., he spent five years in the pro- 
duction department of Rome Wire Co. 
Later for five years he was engaged in 
statistical work for General Cable Corp. 
At the formation of Rome-Cable Corp. 
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A. D. R. Fraser 


he was elected secretary. Mr. Fraser 
has served on several committees of both 
the National Electrical Manufacturers 
Association and the National Associa- 
tion of. Manufacturers. 


> K. C. Fincu of Jetmore, Kan., has 


been appointed superintendent of the 
Anthony, Kan., municipal utilities. He 
was formerly with the Inland Utilities 
Co. for ten years. 


> Cuarirs W. Frorey, superintendent 
of the Wisconsin Power & Light Co.’s 
steam and waterworks plants at Beloit, 
recently retired after 37 years of service. 


> Leonarp S. TABER, assistant super- 
intendent and engineer of the Ames- 
bury (Mass.) Electric Light Co., for 
the past five years, has joined the staff 
of the General Cable Co., Pawtucket, 
R. I., with the same title. Before going 
to Amesbury Mr. Taber was a member 
of the engineering organization of the 
New England Power System at Boston 
for about five years. 


> T. Witson Van MippLeswortH, who 
has been with Public Service Corp. of 
New Jersey and predecessor companies 
42 years and has been treasurer since 
1917, has been elected a director, to 
fill a vacancy on the board occasioned 
by the death of George Barker. He is 
a member of the boards of directors 
of the subsidiary operating companies. 
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F. B. Jewett Retires As 
A. T. & T. Research Ci 


Dr. Frank B. Jewett, vice-president 
charge of development and reseaps 
American Telephone & Telegraph 
has retired after 40 years with the 
System. He likewise resigned as 
man of the board of Bell Telenh 
Laboratories. Dr. Jewett announced 
he now will devote full time to his wo 
as president of the National Academy 
Sciences and as a member of the Ne 
tional Defense Research Committeg g 
the Office of Scientific Research andi 
velopment, as well as to allied wary 
search activities. 4 

Dr. Jewett has been the operat 
head of the research program of the} 
System for 28 years. In the course 
his distinguished career, he has 
the recipient of the electrical indus 
greatest honors. He was awarded) 
1939 John Fritz Gold Medal, highest 
American engineering honors, for % 
sion and leadership in science and { 
notable achievement in the furtherance 
of industrial research and development 
in communication.” He received the 
Edison Medal awarded by the American 


‘Institute of Electrical Engineers (of 


which he is a fellow and _past-pres- 
dent); the Washington Award of the 
Western Society of Engineers, the 
Franklin Medal of the Franklin Insti. 


F. B. Jewett 


tute of Philadelphia and the Faraday 
Medal of the Institution of Electrical 
Engineers (British). 

Dr. Mervin J. Kelly, director of Te 
search of Bell Telephone Laboratories, 
has been elected executive vice-presidet! 
of the Laboratories. He entered the 
Laboratories as a research physicist 
1918. He became vacuum-tube develop 
ment director in 1930 and directo of 
research in 1936. Dr. Kelly has had 
charge of Bell Laboratories developmt 
in radar and other important fields) 
is an advisor to the government om 
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STEEL—In Ryerson Stock 


for Immediate Shipment 













When you need steel quickly get in touch with your nearby Ryerson 
plant. Every kind of steel is in stock—more than 10,000 shapes, sizes 
and analyses. And Ryerson deliveries set a standard for quick depend- 
able service. 

The eleven-plant Ryerson actwork is staffed with engineers, metal- 
lurgists—experts on problems of steel supply, application and fabrica- 
tion. You'll get prompt, personal attention when you call Ryerson. 


Write for a Ryerson Stock List, your guide to immediate steel. 


Partial List of Products 


aday Bars Shafting Reinforcing Steel Tool Steel 
rical Shapes Strip Steel Safety Floor Plate Babbitt Metal 
Structurals Mechanical Tubing Alloy Steel Solder 
f re Plates, Sheets Boiler Tubes and Fittings Allegheny Stainless Welding Rod, Etc. 
ries, 
dent . + ° e 
the Joseph T. Ryerson & Son, Inc., Steel-Service plants at: Chicago, Milwaukee, St. Louis, 





Cincinnati, Detroit, Cleveland, Buffalo, Boston, Pittsburgh, Philadelphia, Jersey City 





YERSON STEEL-SERVI 


\) 66s “ ual , 


FREQUENCY METERS 


Jungle Conditions—One of the laboratory tests simulating field use is a minimum run of 
120 hours at 120° F, 95 RH. Component parts have previously been tested at 180° F. 
F you had to work in a jungle, the 
stifling heat and humidity ap- 
proaching the saturation point might 
get You... but not J-B-T Frequency 
Meters. These meters can take it... 


and do... heat and moisture notwith- 


standing. 


Suspended in open bottom bell jars 


i water, J-B-T Fre- 
Model 21 FX—2! inch instrument over steaming ter J 
with plastic case for use where ‘. é - 
weight and space are important. quency Meters consistently indicate 


correct frequency or speed although dripping wet. This is so because 
in J-B-T simplified construction, the only moving part 
is the reed, which throws off moisture as it operates, 
and because all component parts are protected by 


the most advanced moisture-resistant finishes. 


Jungle-proofing is not the only assurance of reli- 
Send for illustrated bulle- 


ability. J-B-T Vibrating Reed Frequency Meters are TA, gn. 400. cycle, met bn 
jo the new 
also unaffected by mechanical shocks, voltage drop, compact 2/4 inch meters. 


change in wave form or external magnetic fields. Tr | T 
(Manufactured under Triplett Patents and/or Patents Pending) 


J-B-T INSTRUMENTS, INC. 


439 CHAPEL STREET © NEW HAVEN 8, CONNECTICUT 9 jos5r-1 








nical war projects, a fellow of the 
American ‘Institute of Electrica] 
neers and of the Institute of Radiy 
Engineers. 

Alva B. Clark and Dr.’ Reginald: 
Jones have been elected vicopeeiaall 
of the Laboratories. Mr. Clark entered 
A.T.&T. in 1911 and transferred to Bell 
Telephone Laboratories in 1934, He is 
a fellow of the A.LE.E. Dr. Jones be 
came identified with Bell Telephon 
Laboratories in 1911. He also ig , 
fellow of A.LE.E. 


Locke Insulator Names 
Ruoff Sales Manage 


Announcement has been made of th 
appointment of George M. Ruoff to th 
position of general sales manager of the 
Locke Insulator Corp., Balt:more, Md, 

A native of Baltimore and a graduatp 
of Johns Hopkins University, Mr. Ruof 
became identified with the Philadelphiy 


office of Locke Insulator in 1927. h 
1935 he was transferred to Richmond 
district manager and two years later lt 
was assigned to the Baltimore territory 
as special representative. In 1940 Mr: 
Ruoff was advanced to the position o 
field sales manager, the position he hel 
until his recent promotion. 


> Louis B. Gawan, since 1941 associ 
ated with Ashton, Evans & Hodgson, 
architects and engineers, and for many 
years identified with the electric light 
and power industry, has established # 
service as electrical consulting engineet 
to architects and industrialists in the 
Salt Lake City area and has opened a 
office in that city. Mr. Gawan joined the 
electrical industry in 1917, at which 
time he was employed by the Uta 
Power & Light Co. in sponsoring the ex 
tension of electric service lines to rurdl 
communities and irrigation projects 
After service in World War I he re 
turned to Utah, specializing in commer 





cial engineering and illumination &@ y, 


sign and, at the inception of the Light 
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A FIBERGLAS* CASE HISTORY 


MOTOR NOW RUNS MONTHS 
IN 250° F. AMBIENT TEMPERATURE 


A nationally known die-casting company was con- 
fronted with this problem: its metal-melting tanks 
required motors to drive pumps located directly 
above the tanks. These motors were installed 18 
inches above the surface of the molten metal, in an 
ambient temperature of about 250° F. 


Motors wound with organic insulation lasted, on 
the average, only about two weeks before the wind- 
ings failed. As a solution, these motors were rewound 
with Fiberglas inorganic insulation—and six months 
later were still giving continuous service without a 
single winding failure! 

This performance is typical of Fiverglas-insulated 
motors—but is only one of the advantages. When 
properly applied and impregnated with the correct 
varnish, Fiberglas insulation also gives exceptional 
performance in conditions of severe moisture, acid 
and vibration. 

What is Fiberglas? 


Fiberglas electrical insulation is made from strong, 


FIBERGLAS 


*T. M. Reg. U.S. Pat. Off. 
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Averaged only 


2 weeks before 


FIBERGLAS 
Insulation was | 


adopted 


fine glass fibers which are twisted into yarns, wound 
on wires, woven into tapes and cloths, braided into 
sleevings and formed into cords and other forms 
required for motor insulation. As a rule, Fiberglas 
insulation occupies no more space inside the motor 
than organic tapes, and much less space than equiva- 
lent inorganic materials. And, because Fiberglas 
does not deteriorate with age, it is the ideal insula- 
tion for stand-by motors—even though an organic 
insulation seems sufficient from an operational 
point of view. 

Ask your motor manufacturer about Fiberglas- 
insulated motors. Or, if you are having motor fail- 
ures, ask your repair shop to use Fiberglas on your 
next rewind job. 

Fiberglas electrical insulations are immediately 
available. For complete information, consult your 
digtributor or write Owens-Corning Fiberglas Cor- 
poration, 1858 Nicholas Building, Toledo 1, Ohio. 
In Canada, Fiberglas Canada, Ltd., Oshawa, Ontario. 


ELECTRICAL 
INSULATIONS 
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Illustration courtesy The American Coach & Body Company 


AUXILIARY HEAT 


For Personnel Carriers 


Sure, crew men are tough. They can (and 
do) “take it’’ under all sorts of weather con- 


ditions 


.. . but they get a much better break 


in their efforts to maintain that standard of 
service for which utility crews are famous if 
Type UH-5 Hunter Heater. Ca- they are protected against unnecessary chill 


pacity 15,000 Btu/hr. Portable 
or installable. 


and discomfort, on the haul and on the job. 


Crew compartments like the one illustrated, for instance, provide a 
degree of comfort that greatly improves working conditions. When 
heated with a Hunter gasoline-fired auxiliary heater, such a compart- 
ment not only takes the curse out of cold hauls to and from the work, 
but provides a convenient “office’’ for use on the job. Hunter Heaters 
operate independently of the engine, burn any type of gasoline, and 
burn it economically in proportion to the heat produced. 


Whether your problem is 
hauling men in trucks, (with 
or without compartments) or 
larger gangs in bus-type car- 
riers, there is a type of Hunter 
Heater that will provide use- 
ful auxiliary heat. 


BULLETIN HG-4 


UL aaron 


CLEVELAND 


Type UH-10 Hunter Heater. 
Capacity up to 25,000 Btu/hr. 
Remote controls. 


_ Describes all types of Hunter Heaters 


eg 


* OHIO 


1558 EAST SEVENTEENTH STREET 
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ing Bureaw of the Electrical League 
Utah in 1923, he was appointed tinal 
of this activity. He held this position yp, 
til 1929 when he again joined the gen. 
eral sales staff of the Utah Powe 
Light Co., later becoming manager of 
commercial sales. Mr. Gawan has bem 
active in the Northwest Electric Ligh 
and Power Association. He is a holdp 
of the Meritorious Civilian 
Award issued by the Chief of the Ry, 
reau of Yards and Docks, Navy Depan. 
ment, for his part in furthering vital ya, 
construction projects. 


T 


S. B. Morris Succeeds Van 
Norman in Los Angele; 


The Los Angeles Department of W,. 
ter and Power came under new manage. 
ment recently when the retirement of 
H. A. Van Norman as general manager 
and chief engineer became effective 
Succeeding Mr. Van Norman is Samp 
B. Morris, former dean of Stanford Uni. 
versity’s school of engineering, ap 
pointed by. the city’s Board of Wate 
and Power Commissioners. 

Pioneer developer of the city’s aque. 
duct system, 65-year-old Mr. Van Nor. 
man, who first joined the department 
in 1907, is being retained until nex 
January 1 as an advisory engineer, 

Dean Morris, 54, native of Ips 
Angeles, attended Throop Polytechnic 
Institute (now California Institute of 
Technology) and Stanford. In 1935 he 
became professor of civil engineering at 
the University and was made dean in 
1936. Previously he was general mane 
ger of the Pasadena (Calif.) Municipal 
Water Department. 

Current president of the American 
Water Works Association, he has held 
engineering consultant positions up and 
down the Pacific Coast, including work 
with the Bonneville Power Administr 
tion and Grand Coulee dam. 

Mr. Van Norman, who has served the 
water bureau through most of 37 years, 
sought to retire a year ago when the 
water bureau and power bureau wert 
combined, but remained as chief of 
both. A national director of the Amer: 
can Water Works Association and past 
president of the California section, heis 
recognized, with William Mulholland, 
as developer of the aqueduct bringing 
water to Los Angeles. 


> Raymonp R. Sropparv_ has bee 
appointed industrial engineer for the 
Fitchburg (Mass.) Gas & Electric Light 
Co., Rockland (N. Y.) Light & Power 
Co., Concord (N. H.) Electric Co, 
Exeter & Hampton (N. H.) Electne 
Co., and other utilities whose headquér 
ters are located at 89 Broad Streth 
Boston, Mass. Mr. Stoddard served for 
two years as power sales engineer # 
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HE first successfully operated 

submarine in the world’s 
history was dreamed, constructed 
and tested during the Revolution- 
ary War— only a few miles from 
the site of the factory which now 
produces some of the most vital 
communications equipment for our 
Jap-dreaded undersea avengers! 


In part, this is coincidence; but 


ina deeper sense it is natural that 


ANKOSEAL multi-conductor insu- 

lated cables are among the most 

Promising of Ansonia war-proven 

developments. If you have, or expect 

to have, a use for electrical cables— 
CHECK ANKOSEAL ! 


ELECTRICAL 


WORLD @ October 14, 


PL, 


the equipment which The Ansonia 
Electrical Company produces 
comes from the Naugatuck Valley, 
where /ooking ahead is the oldest 


tradition! 


In the last two years, we at 
Ansonia have met problems— 
connected with providing war 
material in quantity—which pre- 


viously were unsolved because 


™ 
rs 


they did not exist. We look 
forward to providing the same 
abilities in peace. Not merely be- 
cause of specialized mechanical 
equipment, but because meeting 
new needs in our field efficiently 
and economically has been and is 
our real business, we anticipate 
meeting similar.and more difficult 
peacetime industrial problems in- 


volving electrical cables. 


THE ANSONIA ELECTRICAL COMPANY 


Specializing in “Ankoseal” a Thermoplastic Insulation 
ANSONIA e¢ CONNECTICUT 


A Wholly-Owned Subsidiary of 
NOMA ELECTRIC CORPORATION 
GENERAL OFFICES e NEW YORK, N. Y. 


—In peacetime makers of the famous Noma Lights—the greatest name in decorative 
lighting. Now, manufacturers of fixed mica dielectric capacitors and other radio, radar 


and electronic equipment. 
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Power Insulators You Can Rely Upon! 


Hemingray Insulators are al- 
ways dependable. 

The reason? They're preci- 
sion-built—under exacting 
quality production control. 

Every step in the manufactur- 
ing process is checked and 
rechecked—all along the line. 

That’s your assurance of uni- 


form quality and dependability. 


OWEN 


HEMINGRAY 


Investigate! There are 10 
Hemingray Insulators for Pri- 
mary Power Distribution and 
10 Hemingray Insulators, Knobs 
and Spools for Secondary Power 


Distribution. 


Hemingrays are sold by prin- 
cipal jobbers and are manufac. 
tured by Owens-Illinois, Hem- 
ingray Division, Muncie, Ind. 


S-ILLINOIS 


legraph 





Binghamton, N. Y. after being graduated 
in electrical engineering from the 
Massachusetts Institute of Technology 
being connected with the local division 
of the present New York Power 4 
Light Corp. He was then power engi. 
neer with the Philadelphia Electric Cy 
for 12 years; his duties included rate 
activities. 


P James B. BLAck, president of the 
Pacific Gas & Electric Co., San Frap. 
cisco, has been elected a director of the 
U. S. Steel Corp. to fill the vacancy’ 
the board created by the death-eajlie, 
this year of William J. Filbért. 
Black thus becomes the first Pacify 
Coast director of the steel corporation, 


P ApoLPH SCHLESSINGER, secretary 9 
the Great Lakes Power Club, has re 


| signed. The new acting secretary i 


A. SKRETTING of the Wisconsin Elec. 
tric Power Co., Milwaukee. 


| » Eart B. Hoxpren, for the past seven 
| years advertising and sales promotion 
| manager for the Pittsburgh Reflector 


Co., has been appointed account ex 


| ecutive and copywrighter for Ed Wolf 
| & Associates, advertising agency, Roch. 
| ester, N. Y. He has been engaged in 
| advertising work for nearly fifteen years, 


has handled contact, planning, copy, de 


| sign, production publicity and-media 
| Mr. Holdren has been active in the com 
| mittee work of the Pittsburgh section of 


the Illuminating Engineering Society, 


| having served as secretary and a mem 
| ber of the board of managers of that 


section. 


|» Joun O. Roser, since 1923 assistant 


to the manager of the transformer 


| division, General Electric Co., Pitts 


field, Mass., has been appointed general 
assistant to H. V. Erben, commercial 


| vice-president and manager of the cen 
| tral station divisions of the company, 
| with headquarters at Schenectady, N. Y. 
| Mr. Roser was graduated from Bucknell 


University in 191] and entered the com 
pany’s employ soon afterward. He 
spent a year on the test course and 
another year in transformer design eh 


| gineering. Mr. Roser received the 


Coffin award in 1924 for original work 
on sales analysis. ‘For the past 18 


| months he has been on special wat 
| duties. 


'® Water H. Ramsay has been ap 


pointed assistant superintendent of the 


| power transformer manufacturing divi- 


sion, Pittsfield, Mass., works, Gener: 
Electric Co. He joined the company 
1910, and progressed to the post of a& 
sistant superintendent of the distribu: 
tion transformer division in 1940. Hak 
LAND P. Sisk, who entered the cot 
pany’s service in 1927, after being grad- 
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sure, 250 Ibs. 


HOW TO PREVENT WAR-STRAINED BOILERS | 


This APEXIOR coating on a plant boiler of 
a candy factory has been in service for 
9 years without renewal. Operating pres- 


FROM BOGGING DOWN 


Under three-shift operation... a boiler 
may be called upon to evaporate three 
times as much as normally required. This 
means three years’ work in one and be- 
cause of severe overloads, probably more 
than three times as much wear. 


In hundreds of industrial plants 
APEXIOR is one of the most important 
factors today in keeping boilers in 
service. It not only prevents serious 
corrosion — thus assuring uninterrupted 
operation and longer life — but also pre- 
vents tight bonding of water scale, ex- 
tending the length of time between 
cleaning and making cleaning faster and 
easier. 

Whether or not you have a high 
priority’ rating, uninterrupted boiler 
service justifies every possible  safe- 
guard and self-preservation justifies 
every protection of your boiler. 


APEXIOR Prevents Corrosion 
for 2-3 Years 


APEXIOR NUMBER 1 is_ brush- 
applied by hand or power coater. It fills 


APEXIOR ) 
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in the pores and joints of all hot-wet 
surfaces, forming an impenetrable barrier 
against water. There is less adherent 
scale. 

This tough, smooth coating is not 
affected by high temperatures or ratings, 
by chemical treatment of boiler water or 
by varying feedwater conditions. It does 
not retard heat transfer in operation. 


APEXIOR 
Easily Renewed 


The life of the application varies with 
the service and wear. It will last 2 or 3 
years, often much longer. 


Save Materials — Man Power 


Apexiorize your boilers. Keep the 
metal young. Avoid damage and wasted 
man power that cannot be measured in 
dollars. 

Write for Bulletin 1290 containing 
facts ona paint that fortifies metal against 
the ravages of war schedules. 


A Peacelime Plus x * * 4 Wartime Must 


RECOMMENDED BY ALL U. S. AND CANADIAN BOILER INSURANCE COMPANIES 


eT ai 


Main Office: HYDE PARK +» BOSTON 36, MASS. «+ Branch Offices: ATLANTA * CHICAGO - NEW YORK - DETROIT - PHILADELPHIA. 


Engineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, 
Sale Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P. Q., Havana, Cuba, Honolulu, T. H., 
Marine Dept., 114 Liberty Street, New York City, N. Y. 








THE DAMPNEY COMPANY OF AMERICA 
Hyde Park 36, Mass. : 


Please send free Bulletin 1290 eusmmah 2 




















Users like these have applied 
APEXIOR for years 


Pontiac Motor Division 
Portland General Electric Co. 
Hercules Powder Co. 
Gulf Shipbuilding Corp. 


The Pullman Company 


International Paper Co. 
Socony Paint Products Co. 
Sears, Roebuck & Co. 

The Stanley Works 
Combustion Engineering Co., Inc. 


American Viscose Corp. 





Curtiss Wright Corp. 
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EASY-FLO 


BRAZED CONSTRUCTION 


COVER made with 
EASY-FLO wire pre- 
placed at 12 joints 
and brazing all 12 
simultaneously by 
induction heating. 
Brazing time~-3 
minutes per cover. 


Right: Steel HANG- 
ER BRACKET for 
small motor used in 
aircraft formerly 
cast, now made 

a stamping with 
parts EASY-FLO 
brazed. 


Above: MARINE DECK 
FITTING formerly an 
aluminum casting, now 
made of steel stampings 
and brass rings brazed 
with EASY-FLO 


Ws production placed a premium 
on speed with reliability and on 
conservation of metals—which is exactly why 
EASY-FLO brazed construction has spread 
through the electrical and other industries in 
a swift running tide. 


Scores of parts formerly cast, forged or 
turned from the solid have been redesigned 
for EASY-FLO brazed construction, and 
scores of new parts have been designed 
from scratch to.get the benefit of the sub- 
stantial savings in time, labor, metals and 
cost that go with EASY-FLO brazed con- 
struction. A few typical examples are illus- 
trated. 


It's the ability of the low-temperature, 
free-flowing silver alloy EASY-FLO to make 
remarkably strong joints, fast, reliably and 
at low cost that is responsible for the un- 
qualified success of brazed construction— 
and assures its adoption on an ever widen- 
ing scale in post-war manufacturing. 


It will pay to keep EASY-FLO brazed con- 
struction in mind when you design. And it 
will also pay to check parts now being 
cast, forged or turned from the solid for 
opportunities of changing over to metal- 
labor-cost-saving _EASY-FLO brazed con- 
struction. 


BULLETIN 12-A will give you fuil EASY- 
FLO details. Write for your copy today. 


Above: NAVY GAUGE 
BOX COVER fabricated 
by EASY-FLO brazing 3 
brass rings fo steel 
stamping. Brazing time 
per cover, 60 seconds. 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. + Providence, R. |. * Toronto, Canada: 


_ Agents in Principal Cities 


uated from the Massachusetts Ing 
of Technology, succeeds Mr, Ramsay jg 
his distribution transformer division 
position. Mr. Sisk has been engaged jp 
the reduction of manufacturing losses 
and the analysis of production m 

at both Pittsfield and Schenectady, i 
‘ 


Ilg Promotes Five Men 
on Engineering Staff 


Increasing research and product de 
velopment personnel both for furthe, 
ance of the war effort and engineering 
of new products for post-war gales 
have led to the appointment or py 
motion of five men in the Ilg Electr, 
Ventilating Co. organization, 

Frank P. Bleier, research and de 
velopment physicist since 1942, ha 
been named director of the new Ig 
research laboratory, which is now jy 
operation. A graduate of the Techn} 
cal University of Vienna, Austria, in 
applied mathematics and physics, Mr 
Bleier is considered an expert in the 
field of fan design, based on the theory 
of aerodynamics. Since he has been 
with Ilg, he has worked closely with 
officials in the U. S. Navy and Mari- 
time Commission. 

Raymond V. Pfautsch, formerly an 
engineer assigned to new product de. 
sign, has been named assistant chief 
engineer. He will continue to devote 
his time primarily to product develop. 
ment and manufacture. A graduate of 
the University of Illinois, Mr. Pfautsch 
has spent the past fifteen years with 
the Ilg organization. 

Another member of the engineering 
department, Richard Hanford, has been 
given the title of electrical engineer. 
He has been with Ilg since 1914, spe 
cializing in electric motor develop 
ment. He is a member of the American 
Institute of Electrical Engineers. 

4 J. Lenke, who has been connected 
with the company since 1922, has just 
been appointed production manageh 
George Biggott, who joined the com 
pany in 1942 as a production specialist, 
has been placed in charge of production 
planning and scheduling. 

All of these new appointees will work 
under the supervision of W. H. Riet, 
who continues as vice-president in 
charge of manufacturing. 


> W. R. Persons, Pittsburgh district 
manager of the Lincoln Electric ©, 
Cleveland, Ohio, has been transferred 
to the factory and main office at Cleve 
land to carry out a special post-war plan- 
ning assignment. A graduate of the Case 
School of Applied Science in 1932, he 
joined the Pittsburgh office of Lincola 
Electric, in 1934, and became branch 
manager there in 1937, continuil 
in that position until moving 
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Rockbestos A.V.C. 600 Volt Power Cable above, and sim- 
ilarly insulated Motor Lead Cable (Underwriters’ and Nat. 
Elec. Code, Type AVA) has a maximum operating tempera- 
ture rating of 110°C. (230°F.) and this permanently insulated 
construction: 


1 . The conductor is are and permanently centered in 
helically applied insulation. 


Felted asbestos insulation, impregnated with heat-, flame-, 
and moisture-resisting compounds, withstands conductor 
heating overloads and won’t dry out, bake brittle or burn. 


Lubricated varnished cambric for high dielectric strength 
and added moisture resistance, protected from heat, flame 
and oxidation between two impregnated asbestos walls. 


Outer felted asbestos wall, also impregnated with heat, 
flame and moisture resistant compounds, serves as an effective 
barrier against high ambient temperatures and flame. 


A tough, rugged asbestos braid, resistant to heat, flame, 
moisture, oil, grease and corrosive fumes. 


One of 122 different wires and cables developed for severe 
operating conditions by Rockbestos. ' 


WON'T bake brittle, bloom, burn or rot. 
RESISTS moisture, oil, grease and fumes. 





ROCKBESTOS 600 VOLT A.V.C. CONTROL CABLE 
In one to 19 conductors. Standard stranding AWG No. 12-19 /$265 and No. 9-19 /$22. Other 
srandings to specification. 


Designed for use under conditions too severe for control cables with other types of in- 
sulation which deteriorate rapidly when exposed to high temperatures. Operates without 
failure under the attack of heat, oil, grease or corrosive fumes and may be installed in 
conduit as it has ample moisture resistance. 






a 


LRA My Se sa at worms 





ROCKBESTOS 600 VOLT A.V.C. BOILER ROOM WIRE 

tae (Underwriters’ Type AVA) hg 

ize No. 18 to 4/0 AWG. This construction for sizes 18 to 8, sizes 6 to 4/0 ff 4 
another wall of felted asbestos next to the conductor. 

Vor lighting and control circuits exposed to heat and moisture, oil, grease, 

ee fumes or fire hazard, such as exist around furnaces, ovens, 

a soaking pits, boilers, ete., this widely used A.V.C. construction 1s 


a Its permanent insulation will not bake brittle, crack, rot, flow or 


BUY MORE WAR BONDS 
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Frequent rewiring jobs take time, cost 
money and slow down production. That’s why 
it doesn’t pay to take chances with wiring that 
runs around strip mills, soaking pits, forging 
presses, kilns, steam tunnels and other known 
trouble-spots. 

Rockbestos A.V.C. takes the speculation 
out of wire performance in “‘hot-spot”’ circuits. 
Its permanent asbestos insulation stands up in 
operating temperatures up to 230 F°. without 
baking or cracking. It resists heat, flame, 
moisture, grease, oil and corrosive fumes and 
it won’t rot, bloom, flow or swell. 

For long, trouble-free performance in cir- 
cuits exposed to severe operating conditions, 
install Rockbestos A.V.C. 122 standard con- 
structions give you a wide range of selection. 


When ordering or inquiring, please furnish 


CMP allotment number or symbol and cer- 


tification. For complete information and 
samples, write nearest branch office or: 


Rockbestos Products Corporation, 962 Nicoll Street 
New Haven 4, Connecticut 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. 
LOUIS, LOS ANGLES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. , 
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For Electrical Installation, 
Maintenance, Repair— 
Light anywhere — 
CMa ee 


TEE 


The men who install, maintain and repair 
electrical wiring and equipment must work 
under any and all conditions. Big Beam 
"enables them to put light on the work 
wherever it may be called for. It projects 
a beam of more than 2500 feet and by the 
use of a snap-on lens gives the same volume 
of light over a wide area. Lights up any- 
thing at any height—any recess or corner, 
at the flick of a finger, and can be set 
down anywhere—on a bench, shelf or floor 
—or can be clamped to any flat surface by 
means of a hold-down. Big Beam is working 
in war plants and on war fronts, doing the 
same jobs it can do for you. Put it to work 


for you. It will be a valuable assistant. 


Write today for catalog and 
full description of Big Beam 
Portable Electric Hand 
Searchlights. Storage battery 
or dry cell models. 


Dept. D « 11 E. Hubbard St. » Chicago 1], Ill. 
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Cleveland. At the same time, J. S. 
Roscoe, formerly Syracuse district 
manager, has been appointed manager 
of the Pittsburgh office. Following 
graduation from Ohio State University 
in 1924, Mr. Roscoe, became identified 
with Lincoln Electric. He was made dis- 
trict manager at Syracuse the following 
year, continuing in that position until 
appointed to head the welding equip- 
ment company’s activities in the Pitts- 


| burgh district. 
| 


© Cart H. Opett has been appointed 
| assistant manager of the instrument di- 
| vision of Thomas A. Edison, Inc., West 
Orange, N. J. Mr. Odell was formerly 
connected with the Federal Telephone 
& Radio Corp. as an executive in its di- 
rection finder division. 


| OBITUARY 
| Wendell L. Willkie 


Wendell L. Willkie, prominently iden- 
| tified with the public utility industry for 


New York, at the age of 52. 

In the course of his business career, 
Mr. Willkie rose from an obscure 
country lawyer to the presidency of one 
of the country’s large public utility sys- 
tems, the Commonwealth & Southern 
Corp. Born in Elwood, Ind., he at- 
tended the local schools and later was 
graduated from Indiana University at 
Bloomington. He taught at the Univer- 
sity for a while and then entered its law 
| school, coming out in 1916 valedictorian 
of the class. After practicing law in 
Elwood for less than a year he entered 
| military service and following the war 
| he returned to Indiana in 1919, joining 
| the legal department of the Firestone 
Tire & Rubber Co. in Akron. Then Mr. 
Willkie became a member of the law 
| firm of Mather, Nesbitt & Willkie. Six 
years later, in 1929, he became iden- 
tified with Weadock & Willkie, general 
counsel for the Commonwealth & South- 
ern Corp. Within four years he was 
president of the large utility system. 

When the Tennessee Valley Authority 
program became a threat to the Tennes- 
see Electric Power Co., a Common- 
wealth & Southern subsidiary, Mr. 
Willkie and the Roosevelt Administra- 
tion came in conflict. The gallant fight 
Commonwealth & Southern waged 
against government acquisition of its 
Tennessee properties thrust Wendell 
Willkie into national fame. He eventu- 
ally negotiated the issue, but refused 
to relinquish the properties at the gov- 
ernment’s price and in the end he got 
$78,000,000 for the holdings—consider- 
ably more than was originally offered. 

Following his defeat in the presi- 











a number of years, and former Presi- 
dential nominee, died of a heart ailment | 
on October 8 in Lenox Hill Hospital, 


Pel for 


post-war water heaters are egtj. 
mated to total more than 600,00), 
Every day sees this pent-up de. 
mand growing greater. It js 
expected to provide a market of 
over one million customers by 
mid-1946! 


Electromaster water heaters will 
enable public utilities to meet 
this demand and at the same 
time help solve their post-war 
domestic loadbuilding problems, 


In making your post-war plans, 
look to Electromaster, exclusive 
manufacturer of electric range 
and water heaters. 


ELECTROMASTER 
WATER HEATERS 


Heater units are equipped with 
flange fittings bolted to the tank 
in a tight leakproof joint. Units 
are easily accessible through 
panels in the heater’s outer 
shell. Five popular sizes of Elec- 
tromaster water heaters will be 
available as soon as civilian pro- 
duction is again permitted, 


Ween PUES a 


DETROIT 31, MICHIGAN 
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HERE’S HOW KEASBEY & MATTISON IS MAKING IT 
SERVE IN. TODAY'S ELECTRICAL INSTALLATIONS 


Bala 


A iad 


Here’s a mounting material that can take it! 


K«M EBONIZED ASBESTOS 


¢ K&M Ebonized Asbestos panelling is designed for modern requirements. It 
is made of a combination of asbestos fibre, binding cement, insulating com- 
pound ...all in proper proportions...and molded under great pressure 
into strong monolithic sheets. Here are some of the outstanding features of 
this durable electrical insulation! 


Exceptionally high dielectric strength. 

Uniform density throughout. 

Withstands severe shock, vibration and wide temperature 
variations. 

Resists oil and water action. 

Does not shrink, crack or bulge. 


Use K&M Ebonized Asbestos for switchboards, bus bar runs, testing tables, 
cabinets, bench boards, compartment linings ... and many other types of 
electrical installations. 


Thanks to expanded facilities, K&M Ebonized Asbestos is now available for 
immediate delivery . . . in thicknesses from 14” to 4 inches, standard or spe- 
cial “panel” finish. This material is specially developed to meet the technical 
requirements of the Underwriters Laboratories, Inc., when built into an 
assembled unit. 


Qur Ambler plants proudly fly the Army- 

vy “E” flag with its star —an honor 
awarded K&M employees “‘for continued 
Outstanding production of war materials.” 


KEASBEY & MATTISON 
COMPANY. AMBLER. PENNSYLVANIA 
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SPEED 


CONSTRUCTION 
and EXPANSION 
of PLANT FACILITIES 


RELIABLE CABLE GRIPS 


For Pulling in 
Wires and Cable 


These grips can 
be installed 
quickly and pull 
cables depend- 
ably. They do not let go half- 
way through a duct because the 
wires pull with evenly distributed 
load. Eight different styles—all 
supplied in a full range of sizes. 


dential election of 1940, he returned to 
the private practice of law as a member 
of the firm of Willkie, Owen, Otis & 
Bailly. 


Thomas R. Crumley 


Thomas R. Crumley, president of the 
Jersey Central Power & Light Co., 
Asbury Park, N. J., died in Jefferson 
Hospital, Philadelphia, on October 5 at 
the age of 66. 

Before entering the public utility 
field in 1903 as construction engineer 
of the Hudson River Water Power Co., 
Mr. Crumley was identified with the 
General Electric Co. at Schenectady. He 
spent several years in the transportation 
field and then ‘became chief engineer 
of the General Engineering & Manage- 
ment Corp. of New York in 1915. In 
1921 he was advanced to the position of 


president. He became president of the | 


Jersey Central Power & Light Co. in 
1928. 


> Cuartes N. JAMIESON, plant superin- 
tendent of the Canadian Utilities, Ltd., 
at Drumheller, Alberta, died recently 
following a long illness. He had been a 
resident of Drumheller for more than 
30 years. 


> Sypney E. JunKins, 77, who as vice- 
president of Westinghouse, Church, 
Kerr & Co., New York, was active in 
the electrification of the Pennsylvania 
and Long Island railroads at New York, 
and for many years consultant for the 
Canadian Pacific Railway as head of 
the Sydney E. Junkins Co., Winnipeg, 
Canada, died at Hanover, N. H., on 
October 3. 


> Georce H. Morris, an electrical en- 
gineer with the Electric Storage Battery 
Co. in New York, died on October 2 at 
his home in Great Neck, Long Island, 
in his sixty-ninth year. Born in Norris- 
town, Pa., Mr. Morris was associated 
with the Electric Storage Battery Co. 
for more than 30 years. 


> W. P. Jones, chairman of the New 
Brunswick Board of Public Utilities, 
St. John, N. B., Canada, died on Septem- 
ber 29 at the age of 77. He had been ill 
for several weeks. Mr. Jones was among 
Canadian counsel engaged on the Inter- 
national Joint Waterways Commission 
in connection with the St. John River 
frim 1908 to 1914. 


> Harry E. Lioyp, 54, former manager 
of the North Baltimore, Ohio, offices of 
the Central Ohio Light & Power Co., 
died in Findlay, Ohio, September 28. 
He was transferred to Findlay about 
two years ago. 
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Metal restrictions have been 
modified to permit the manufac. 
ture and sale of Chain Link Wire 
Fence, Folding Gates, Window 
Guards and Wire Mesh Parti- 
tions for certain industrial uses, 


You may be able to qualify. So — 
tell us what you need and we will _ 
advise as to priority procedure, 


Typical Stewart 3TH Chain Link Wire 
Fence Installation 


STEEL FOLDING GATES 


f /¥X (X / ( 
OY 
SY 
OOO 
SOK 
RRR 
ON 


Furnished in single or double gate con- 
struction. When requesting prices send 
sketch indicating width and height of 
opening, 


WIRE MESH PARTITIONS 


Partitions are ef- 

fectively used for 

stock rooms, sup- 

ply rooms, locker 

rooms, etc. For 

prices, send sketch indicating lineal 
footage, arrangement of doors, pass-out 
windows, etc. Window Guards are fur- 
nished any size, any shape. Made with 
34” or 1%” round frame or 3%4” to 1 
channel frame. When writing for prices, 
indicate width and height of openings. 
Also state anchorage conditions. 


THE STEWART 
IRON WORKS CO., Iné. 


1101: Stewart Block 
CINCINNATI 1, OHIO 
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Company's million-kilowatt 
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Public Service Electric & Gas Co., Newark, N. J. 
Eases System Planning with Permanent Records of 
Totalized Loads, Area Loads and Peak Demands 


THE PROBLEM THE SOLUTION 





To give their load dispatcher sufficient up-to-the-minute data to Bristol engineers helped Public Service Electric & Gas get 
maintain service continuity and operating efficiency in its million exactly what they needed by engineering a Bristol Metameter 
kilowatt system, Public Service Electric & Gas had this five-fold System of Telemetering to fit the precise requiremients. Here’s how 
problem: it is done: 
1 To measure output of power generating units and the 1 Thermoverters (thermal wattmeters) are used to de- 
flow of power through interchanging equipment and termine the kilowatt reading at generation and inter- 
stations where inter-connection with other power connection points. 


companies are made. The Thermoverter’s output is measured and totalized 


by Indicating and Strip Chart Recording Potenti- 
ometers which are equipped with — 


Metameter Transmitters which pass the information 
along by the impulse-duration method to — 
Metameter Receivers located at various points in the 
station and — 


Integrator and Demand Meters which give totalized 
To totalize these measurements at the load dispatcher’s kilowatt-hour reading on block interval demand meters. 


Office to give a running total of the load on the entire 6 At the same time readings are transmitted to the load 
system. dispatcher’s office for load totalization. 


2 To totalize these measurements in the required com- 
binations and to record the totals. 


3 To telemeter such measurememt. to various points 
within the stations themselves and to the load dis- 
patcher’s office. 


To integrate the load in various lines to give a record of 
fifteen-minute demand. 


ort WS ND 


MAYBE BRISTOL’S METAMETER SYSTEM CAN HELP YOU 


If you need accurate, minute-to-minute data from all critical points in your system — and you do ss 
because instant information can avert damage which a few minutes delay can cause: investigate Bristol s 
Metameter System of telemetering right away. Bulletins M801 and M1700 give facts which a Bristol 
engineer will be glad to develop. 





THE BRISTOL COMPAN 

116 Bristol Road, Waterbury 91, 
The Bristol Co. of Canada, Ltd., Bri 

oS _ Toronto, Ont. 












| MAKERS OF METAMETER, RECORDING VOLTMETERS, AMMETERS, POTENTIOMETERS, THERMOVERTERS, AND A BROAD LINE 
OF AUTOMATIC CONTROLLING AND RECORDING INSTRUMENTS 
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ANUFACTURING 


Lamp Group Will 
Resume Activities 


Believing that the time is not far off 
for the removal of WPB restrictions on 
the manufacture of portable lamps, the 
Advisory Board of the IES Better Sight 
Lamp Manufacturers has decided to 
resume organization activities on No- 
vember 1. 


Electrical Testing Laboratories, Inc. 
of New York will continue as the testing 
and certifying authority and the certifi- 
cation plan undoubtedly will extend be- 
yond the so-called scientific or sight- 
saving lamp to include almost every 
kind of portable lighting unit. Before 
war restrictions set in, some 60 portable 
lamp and shade manufacturers partici- 
pated in the IES Better Sight Lamp pro- 
gram. The lamp people point out that 
the first certified lamps to come after 
the “thaw” probably will look like the 
last ones before the “freeze”, but they 
predict that developments already per- 
fected, to say nothing of those now in 
the laboratory stage, assure a post-war 
product far beyond anything of the 
past. 


Representing the makers of certified 
lamps as an advisory board are: Paul C. 
Calissi, Calpa Products Corp., Phila- 
delphia; H. R. Feldman, Mitchell Mfg. 
Co., Chicago; Burdette H. Martin, Art 
Lamp Corp., Chicago; A. D. Salem, 


Salem Bros, Linden, N. J.; Fred 
Schwartz, Artistic Lamp Mfg. Co., New 
York; Harry Wilson, Arton Studios, 
Philadelphia; C. F. Bookman, Jr., The 
Railley Corp., Cleveland, with Don 
Julien of Foster & Davies as secretary. 


International G.E. 
Gets Chilean Orders 


Contracts to supply a great amount 
of generating, transmission and distribu- 
tion equipment have been awarded to 
the International General Electric Co. 
as part of the extensive program of elec- 
trification now taking place in Chile to 
speed industrial expansion. 

Three large plants have already been 
scheduled for production by the Cor- 
poracion de Fomento de la Produccion, 
the Chilean government agency in 
charge of the development, and more 
are planned for the near future. Ac- 
cording to the report of L.G.E.  off- 
cials, a sizeable steel mill will also be 
built in addition to the power plants. 

To supply power for the steel mill 
and for coal mines and textile mills, 
I.G.E. has agreed to send the Abanico 
hydro-electric plant—the newest in the 
development—the largest generator units 
ever shipped to the country, as well as 
transformers. switchgears and _ other 
equipment. The huge generators will 


VETERANS GET GOLD WATCHES—L-M Service Club, a social organization of the 
Line Material Co., at its eighth annual birthday party recently at Milwaukee pre- 
sented eight members with gold watches for 25 years or more of service with the 
company. Front: (left to right) C. J. Lemont, 33 years of service, W. D. Kyle, presi- 
dent of Line Material Co., 34 years, J. J. Desmond, 29 years; Rear: W. J. Lowerr, 25 
years, O. N. Lewis, 27 years, N. J. Curley, 25 years, P. T. Gustkowski, 25 years, 


K. M. Kline 27 years 
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make it possible for the hydro-electric — 
plant to produce power at an ultimate % 
capacity of 130,000 kva. 

Already generating power for the 
country’s electrification program ig the 
Pilmaiquen hydro-electric plant, for 
which I.G.E. supplied the initia] equip- 
ment. 


Sees Westinghouse 
Expansion Post-War 


That the expansion of Westinghouse 
Electric & Manufacturing Co. into other 
fields not served before the war will 
provide for a considerable increase over 
pre-war levels, both as to production 
and employment, was the opinion ex- 
pressed by. Andrew H. Phelps, vice. 
president of the company in charge of 
purchasing and traffic, in a recent ad- 
dress at Pittsburgh. 

The unlikelihood that Westinghouse 
can continue employing 116,000 per- 
sons or will continue to have annual 
billings of $850,000,000 was also ex. 
pressed by the speaker who pointed out 
that in pre-war days maximum en- 
ployment was 50,000 and annual bill- 
ings for a high year, $250,000,000. 

Additional lines which Westinghouse 
is planning for post-war days include 
home radio receivers, radio-phono- 
graphs, home electric clothes driers, 
home freeze units, and probably televi- 
sion sets. For the farm there will be 
hay driers and improved milk coolers 
The company also expects to expand its” 
activities in air conditioning and cleam 
ing through the Precipitron. ; 


Noma Sales Double in ‘44 


Sales of the Noma Electric Corpyy 
for the first éight months of this yeah 
amounted to $5,246,336, more han : 
doubling the $2,081,774 volume for thé 
eight months ended August, 1943. Form 
August, sales rose to $803,779 from} 
$368,982 for the similar month a yeah 
ago. Directors of the company declares 
a 25-cent dividend on the common stociy 
payable October 16, bringing disburséy 
menis for the year to 50 cents. ast | 
year shareholders received one dividend 
—25 cents on March 10. 


“Army-Navy "E” Awards 


Among the recent recipients of the 
Army-Navy “E” award are the follow 
ing: Westinghouse Electric & Manufae- 
turing Co., Cleveland lighting division} 
two Westinghouse plants in Philade 
phia, fourth renewal—steam divisiom§ 
Lester and the 30th St. manufactutil 
and repair plant; Philco Corp., Simpl 
radio and the Chicago divisions, @ 
the fifth “E” for storage battery 
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BIG GUN CONTROLS 


Oo 
need 


tough 


insulation 
re 


Black Grade LE DI- Natural Grade LE 
LECTO Gun Director DILECTO Support 
Part, Smooth Sawed, Block, Smooth Sawed, 
Drilled, Milled, Milled, Drilled. 
Reamed. ie 


OT a) 


GRADE “LE” DILECTO a Laminated Phenolic 


Plastic combines good mechanical properties with good 


electrical insulating qualities. 


Tensile Strength 8500 PSI Dielectric Constant 
sd a Compressive “ 37000 PSI at 1000 KC 5.5 
| Flexural “19000 PSI Power Factor 0.045 
ee Dielectric Strength 
Punched Black Grade 7, thick, 230, <pem 
LE DILECTO Insulator. (Above Figures are NEMA average) 


SEND FOR CATALOG “DO” WHICH GIVES COMPLETE TECHNICAL DATA ON ALL DILECTO GRADES 


DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 


my, 
Uontinental - iamond we ce ee. 


Established 1895.. Manufacturers of Laminated Plastics since 191I—NEWARK 15 « DELAWARE 
iv tet ee a ee eee ee ee 
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Simp | LIGHTING 


When the lamp dies the Watch 
Dog cuts itself out stopping 
annoying blink and flicker. 


Manual reset button pops up 
eliminating futile and needless 
starting attempts. 


When dead lamp is removed 
the Watch Dog is easily reset 
by pushing in the button. 


New lamp is inserted in pain: 
holder and it immediately 
begins to operate normally. 
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MAINTENANCE 
with G-E 


Wath 


. REG US PAY off 


STARTERS 


You can simplify fluorescent lighting main- 
tenance to the easy job of pushing a reset 
button before relamping. G-E Watch Dogs 
eliminate the necessity of replacing a starter 
each time a lamp reaches the end of its useful 
life. This manual reset starter can outlast five 
ordinary starters. To relamp merely reset it 
and then forget it. 


We can furnish you with the complete story 
on how to use fluorescent accessories for best 
lighting results. Send your request to Section 
G-1042-9, Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Connecticut. 


BUY WAR BONDS AND KEEP THEM 


Hear the General Electric radio programs; ‘‘The G-E All 
Girl Orchestra’’ Sunday 10 P.M. EWT, NBC. ‘The 
World Today’’ news every weekday 6:45 P.M. EWT, CBS. 


GENERAL {& ELECTRIC 
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sion, making the 16th “fk” wea 
Philco plants; McGraw Electric ¢ 
Toastmaster Division, second stay, 


Generator, Motor 
Orders Advance 5% 


New orders for motors and ge 
during the month of July none 
ward, according to figures released 
the National Electrical Manuf; 
Association. The NEMA index 44. 
vanced to 403 from 383 in June, an 
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increase of 5 percent. In July, 1943 
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NEMA INDEX, value of orders received 


the index stood at 366, this year’s figure 
representing an increase of 10 percent 
over last year’s. 

Adjustment for cancellations reported 
up to Dec. 31, 1943, is included in the 
1943 indexes. No adjustments has bea 
made for renegotiation of contracts, 

Single phase, integral hp. motor 
have been added to the series beginning 
with the month of January, 194. 


Allis-Chalmers Sponsors 
Course in Engineering 


Cooperating with the Illinois Inst 
tute of Technology, Allis-Chat 
Manufacturing Co. has launched @ 
graduate educational course 1é@ 
to Master of Science degrees im’ 
trical or mechanical engineering. % 
ducted after working hours, the gm 
uate courses will be taught at thew 
pany’s West Allis, Wis., plant by pi 
fessors of the Institute. 

Degrees will be granted on 
tion of 32 hours with a grade ! 
or better, and the writing of 1? 
factory thesis. "4 


¥ 
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‘@Make assurance doubly sure with 
perlormance-proved lineman’s protective 
equipment’. . . the kind linemen them- 
selves prefer . . . Surety Brand! 


SURETY TURN-CUFFS 
with the petticoat insulator 
effect minimize surface 
creepage ... turned down, 
they add two welcome 
inches of protective gaunt- 
let. SAFEST, EASIEST to 
WEAR! 


NON-BINDING SLEEVES 
Tough, but not bulky in 
front. High voltage stock 
gives maximum protection 
and long field service. 
You pay no more for this 
sturdy, adjustable sleeve. 


SLOT-TO- 

CENTER 

BLANKETS 

Made especial- 

ly for covering 

spool and _ sec- 

ondary wires, 

Switches, dead 

ends, transformers. 

For Primary or secondary lines.’ 45” 
Square, beaded edge, nine eyelets. 


RUBBER COMPANY 


CARROLLTON, CO 
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WILEY BOOKS IN 


ELECTRICAL ENGINEERING 


Post-war plans in your field are bein 


made now. This, then, is the time to 


prepare for new duties. Look over the important titles listed below. Make 
your selection and order today from the coupon. 


BASIC MATHEMATICS FOR ENGINEERS 


By Paul G. Andres, Hugh J. Miser, and Haim Reingold 


726 Pages 


$4.00 


Presents basic algebra, analytic geometry, and trigonometry (plus a brief 
introduction to differential and integral calculus) needed for intelligent 
understanding of fundamental science and engineering... Contains many 
worked-out examples and practical applications of engineering theories. 


CONTROL OF ELECTRIC MOTORS— 
2nd Edition 
By Paisley B. Harwood 
528 Pages $5.00 


Crammed with practical, up-to-date, original 
data for the electrical engineer interested in the 
design, construction, installation, and operating 
characteristics of electric motors and control de- 
vices. New chapters cover synchronous motor 
control, single-phase motor control, and variable- 
voltage control. 


MATERIALS AND PROCESSES 
Edited by J. F. Young 
628 Pages "$5.00 


An extremely helpful volume, offering a broad 
background for the design engineer, Tells how 
to choose the right material for designing, and 
how to design the product so that it is pro- 
portioned with respect to the material to be 
used, and detailed to accommodate the method 
of processing. 


PLASTIC WORKING of Metals and Non- 
Metallic Materials IN PRESSES 
By E. V. Crane 
Third Edition, 528 Pages $5.00 


Discusses possibilities and applications of new 
materials. Now includes: powdered metals, syn- 
thetic plastic powders, ceramics, papers, sheet 
plastics and laminated materials. 


FIELDS and WAVES in MODERN RADIO 
By Simon Ramo and John R. Whinnery 
503 Pages $5.00 


Explains field and wave theory in modern radio. 
Includes: fundamentals of ultra-high frequency 
engineering; physical pictures and useful meth- 
ods for calculation of radio system components. 


WAGE INCENTIVES 
By J. K. Louden 
174 Pages $2.50 


Discusses the fundamental bases for all types 
of incentive plans for eliminating man-power 
waste, increasing speed and efficiency. Describes 
the responsibilities of general manager, industrial 
engineer, foreman, and union. 


MODERN TURBINES 

By Louis E. Newman, Allen Keller, John 
M. Lyons, and Lawrence B. Wales 

170 Pages $2.50 


A practical and authoritative discussion on the 
selection and characteristics of turbines, which 
power-plant operators, mechanical and electrical 
engineers will find valuable for constant refer- 
ence. ; 


CIRCUIT-ANALYSIS OF A-C POWER 
SYSTEMS—Vol. | 
By Edith Clarke 
540 Pages $6.00 


A valuable source of practical material; helps 
electrical and consulting engineers to understand 
symmetrical and related components, and the 
solution of unbalanced power systems. 


SAMPLING INSPECTION TABLES 
Single and Double Sampling 

By Harold F. Dodge and Harry G. Romig 

106 Pages $1.50 


For quality control—factors in setting up inspec- 
tion plans; double sampling, the AOQL concept, 
mathematical background for the sampling in- 
co tables; shop procedures for applying the 
tables. 


OCCUPATIONAL ACCIDENT 
PREVENTION 

By Harry H. Judson and James M. Brown 

Approx. 228 Pages Probable Price $2.50 


Fundamentals on plant operation required to 
bring about accident prevention: use of modern 
tested methods for improvement of work pro- 
cedures, improvement of plant and equipment, 
safety groups and related activities. 


GRAPHICAL SOLUTIONS—2nd Edition 
By Charles O. Mackey 
152 Pages $2.50 


Presents the fundamentals necessary in solving 
problems graphically and mechanically: for in- 
stance, shows how to construct alignment charts 
to solve equations of special form, and how to 
fit empirical equations to periodic data. 


ssunsssnsscsssssensesscncenesseses ON APPROVAL COUPON cerressssssssnecesnensennessssnns 


JOHN WILEY & SONS, INC. 
440 Fourth Avenue, New York 16, N. Y. 


Please send me on ten days’ approval the books I have checked in this advertisement (or I 


am attachin 
time, if I de 
I will return the books postpaid. 


City & State..... suttainnmas ce voce tensa oee 
Employed by..... aca Bale gia Wath Aah cae oamee ate all 


to the coupon a separate list of the books desired). At the end of that 
lecide to keep the books, I will remit indicated price plus postage; otherwise 


en pot 
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The DIVERTER POLE 


Field Reports on Business | 
MOTOR—GENERATOR | 


Demand for wiring supplies, communication apparatus and signalling equip. . 
ment for overseas installations is strong at the present time. Considerable 


Meeting Completely 
Every Requirement 
For Charging Standby 
And Control Batteries 


Maintains Charging Voltage with- 
in desired limits and insures Auto- 
matically Controlled Floating 
Charge of Batteries — Day and 
Night. 


Specially designed, carefully constructed, ad- 
justed within precision limits and thoroughly 
tested in laboratory and field the Diverter 
Pole Generator has the characteristics required 
to assure peak performance at all times. 


Some of these inherent characteristics are: 


® Completely Automatic, it eliminates all 
manual attention to charging. 


© it insures a continuous floating constant 
charging voltage controlled within very 
close limits under all loads. 


© By shifting all loads beyond the safe 
capacity of the generator, to the battery 
it protects itself against any dangerous 
overloads. 


@ lt is free from any characteristics of 
“running away" or reversal of polarity. 


© It is electrically and mechanically quiet 
in operation. 


@ It is economical in operation and main- 
tenance, 

Proof of the dependability of the Diverter 
Pole Generator lies in the records of trouble- 
free highly efficient performance in hundreds 
of installations over a period of twenty years. 
For a safe, satisfactory, economical and trouble 
free charger of Standby and Control Batteries 
you'll find the Diverter Pole Generator un- 
excelled. It will pay you to investigate. Write 
today for Bulletin No. 96. 


DIVERTER POLE 
GENERATOR CONSTRUCTION 


The &lectric Products (Co. 


1731 CLARKSTONE ROAD - 


CLEVELAND 12, OHIO 


electrical business is included in awards to Pacific Coast yards. Authorizations 
for reconversion to production for civilian needs are increasing. i 


CHICAGO 


Notable exception to general gains 
recorded by Chicago business during 
August, over the same month last year, was 
a decline in the number of workers in 
factory employment. The employee index in 
August showed a four-point decrease to 
152.6 from the August, 1943, figure of 156.6. 
Despite the employment decline, however, 
the payroll index for August of this year 
advanced 25.2 points over the 1943 month. 
Respective index figures were 295.2 and 
270.0, according to the Chicago Association 
of Commerce. Chicago’s payroll advance 
was offset to some extent by the increase in 
the cost of living which rose from 122.9 in 
1943 to 126.3 this August. Building permits 
declined from 347 to 263 in the twelve- 
month period. 

A contract has recently been awarded by 
Iowa Public Service Co., Sioux City, for 
modernization and remodeling of electric 
generating station. Installation will include 
a new Diesel-electric generating unit with 
cooling tower and auxiliary equipment. 
Cost is estimated at about $100,000. 

Detroit’s Public Lighting Commission 
plans a new substation as part of post-war 
improvement of the municipal lighting sys- 
tem. Substation cost will be about $300,000. 
Extensions in main thoroughfare street 
lighting systems, aggregating about $900.- 
000 with fixtures, overhead and _ under- 
ground lines and other facilities, are 
planned in different parts of the city. About 
$400,000 is to be spent for street lighting 
in residential areas. Above listed work is 
in addition to a previously announced 
$4,000,000 generating station to be built 
after the war. 


NEW ENGLAND 


Bellows Falls Hydro-Electric Corp. (New 
England Power subsidiary) will build a 
$7,640,700 hydro-electric plant on the Con- 
necticut River at Hartford, Vt. and Lebanon, 
N. H., as soon as governmental approvals 
are received and materials are available. 
Authorizations for reconversion to produc- 
tion for civilian needs are increasing among 
companies in New England. General Elec- 
tric will manufacture watt-hour meters and 
parts during the last quarter of 1944 for 
civilian use to the value of $770,000. Flo- 
rence Stove Co., Gardner, Mass., has 
acquired the business of Cavalier Corp., 
Chattanooga, Tenn., and will add to its post- 
war stove production a full line of electric 
ranges formerly manufactured by the latter 
company. 

Landers, Frary & Clark, New Britain. 
Conn., is planning for a post-war business 
expansion of 50 percent, and Silex Com- 
pany, Hartford, Conn., has entered on an 
extensive expansion and will resume pro- 
duction of automatic electric irons Novem- 
ber 1. Among Navy awards placed in this 
area last week were a group of G.E. 5-kva. 
transformers for overseas delivery: 900 rolls 


of insulating tape, New England Tape Co.;° 


Monsanto insulating sheets; a $94,000 con- 
tract for generator test units to a Con- 
necticut manufacturer; large quantities of 
motor bearings to New Departure; electric 
portable tools and wiring supplies. Several 
small street lighting jobs under direction of 


NHA have been awarded in Rhode Island 


and Connecticut. War contracts for pe 
dormitories involving enceuraging amoy 
of wiring and fixtures include a $60 
unit at Salem, and a $66,000 unit at Evers 
Mass. iY 
Less activity in bidding prevailed ij 
week. The demand for wiring supplies, 
munication apparatus and signalling eq 
ment for overseas installations is strong: 


NEW YORK 


New York State’s share of the natig 
home repair, replacement and mode 
tion bill during the first post-war year 
run as high as $600,000,000, Thomas. 
Grace, state director of the Federal Housin 
Administration, recently disclosed. & 

Civil engineering construction volume i 
continental U. S. totalled $26,530,000 las 
week, according to Engineering New 
Record. This volume was 14 percent lowe 
than in the preceding week and 30 percent 
below the total reported for the correspont- 
ing 1943 week. Private work showed 1 
drop of 38 percent from the preceding week 
and public work a drop of 9 percent. Th 
week’s construction brought 1944 vol 
to $1,406,091,000 for the 40 weeks, a d 
crease of 44 percent from the similar perio 
of 1943. 

Department store sales in the Metropol 
tan area last week were active, estimate 
indicating increases of 20 percent over 
year. 


PACIFIC COAST 


Though decreasing slightly month } 
month since spring, Pacific Coast electricd 
business continues to maintain a high | | 
well-rounded volume. Little, if any, holiday 
increase is expected. Stocks are in betlé 
shape than during the last quarter of 194 
and shipments are fairly prompt though sil 
requiring vigorous expediting. i / 

New major government construction I 
cludes a $1,200.000 award for addition 
Marine Corps installations in California; 4 
$700,000 machine shop at Mare Island a 
a low bid of $1,685,000 for Hunters Point 
drydock and shipyard. A permanent Nan 
hospital of 1,000 beds is being planned fo 
San Francisco. 

Orders include an $18,336 award» 
General Cable for air field: 5,000 Ibs. pl 
000 CM HD bare copper wire for Amp 
station of Bonneville System; & 20" 
vard lighting award for Hunters Poit 
$21.690 for Bethlehem switchyard structul® 
in Tacoma and a 1,000 kva. transformet™ 
Bonneville. The City of Oakland will | 
approximately $150,000 of synchronous a 
control equipment for its Bixler pump 
system; Pelton Water Wheel was low 
two schedules, totaling $53,450 for this 
stallation and Allis-Chalmers was givél 
$79.188 order for motors. FHA reports ™® 
California has been leading all states 
homebuilding. $1,000,000 of family hot 
is planned for vicinity of Naval ammi@ 
tion depot near Hawthorne, Nev. 

New industrial developments are featimt 
by awards to Pacific Coast yards of # 
that will largely affect all branches of eet 
trical business in such areas. Electti 
orders from Bay shipyards include $508 
cable and a $120,000 assembly of swil? 
gears motors and controls. 
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| connect > ways 
I with L connector 


7. 


For end-to-end 
connectors 


: For " T “ 
=| connections 


For parallel 

4 connections 
5 7 Any one of the three ways 
yj you use this Fargo “Du-All”, 
P |you get a sure-gripping, 
| {high conductivity contact. To 
 |change it from one type of 
t peeenestor to another, simply 
s loosen the clamping member 
'/and turn it to the desired 
_\ position. High strength cop- 
per alloy bodies and Duronze 
wie ‘bolts that last and last... 
aE 6 available in a wide range of 
_ sizes especially adaptable for 
industrial and substation use. 


Made by FARGO MFG. CO 


Distributed by 


| LINE 


RUMBULL Control Centers are being used in many plants 

as distributing points for power. They're efficient and reli- 
able ... not only because of the soundness of the basic design 
but because of the superiority of the component parts. 


ASCO Electrically Operated Transfer Switches take care of 
that important function in Trumbull Centers. 


Many companies manufacturing electrical equipment requir- 
ing electrically operated Transfer Switches, Remote Control 
Switches, Contactors and Relays have standardized on ASCO. 
They have found them efficient and reliable. 


We also manufacture a complete line of Solenoid 
Valves for Automatic and Remote Control Switches. 


Automatic Switch Co. 


| MATERIAL CO.) ac cost 114h st. New York 3, N. Y. 


W (MILWAUKEE + WISCONSIN 
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“Yes Reinforcing 
makes a STRONG CONNECTOR 


STILL STRONGER! 


Here’s why — Any connector nut can 
CoS ASU C Me Sst thd tanta ao Uwe lS bot oe 
But the bridge-like pressure bar of 
BLACKBURN CONNECTORS distrib- 
RCT R SSCs Satta 6 deh sao tes ests 
length of the connection. Like the tie 
rods on a bridge, the two reinforce- 
pest ubS Motch haa sa sites esis ea ttt 
bar, and give it maximum rigidity. 


/ 
Shown above is the nut and pressure 
bar of a BLACKBURN CONNECTOR. 
Small arrows indicate how this is rein- 
forced with a fillet on each side. 


/Over 100 Conveniently- 
/ located Jobbers’ Stocks 
/ 


JASPER BLACKBURN 
PRODUCTS CORP. 


Main and Clinton Sts. 
ST. LOUIS 6, MO. 
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FIRST WIRE FENCE e 


@ If you have proper priorities you need not continue to gamble on the safety of lives 
and security of property. You can have the needed protection of a sturdy Page Chain 
Link Fence. Or if you now have this safeguard, have it inspected and reconditioned if 
necessary. Consult the long-experienced Page Fence firm on all fence needs. There’s no 
obligation for cost estimates. Write for FENCE FACTS and we will send name of nearest 
Association member. PAGE FENCE ASSOCIATION, Headquarters: Monessen, Pennsylvania. 


PRODUCT OF PAGE STEEL & WIRE DIVISION—AMERICAN CHAIN & CABLE COMPANY, INC., BRIDGEPORT, CONN. 
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- Sales 
Opportunities 


Wyominc—Southern Wyoming Utilities 


Co., Rock Springs, will build new transmis: 


sion line, about 15 miles, with work to be 
placed under way at once. Connection will 
be made with steam-electric generating stg. 
tion of Utah Power & Light Co., which wil 
furnish power for distribution at Rock 
Springs, Reliance, Blairtown, Superior 
Winton and other neighboring communities, 


NEBRASKA—Department of Utilities, Pr 
mont, has secured a priority rating for ey 
pansion in municipal steam-electric poy 
plant, to include installation of new boila 
and accessories, 2,500-kw. turbine-generator 
unit and auxiliary equipment. Cost esti. 
mated about $428,700. Plans are being com. 
pleted and bids are scheduled to be asked 
soon. Black & Veatch, 4706 Broadway, 
Kansas City, Mo., are eonsulting engineers, 


Oxu1o—Republic Steel Corp., Republic 
Bldg., Cleveland, will carry out expansion in 
plant, with installation of machinery and 
electrical equipment for increased capacity 
for government account. Cost estimated 
about $750,000, with financing by Defense 
Plant Corporation. Work is scheduled to 
begin at early date. 


CaLirorniA—Bureau of Yards and Docks, 
Navy Department, Washington, D. C., has 
approved plans for new machine and joiner 
shop at Naval Ammunition Depot, to cost 
approximately $660,000, exclusive of ma 
chinery and electrical equipment. Erection 
will be placed under way soon. 


Arkansas—Navy Department, Washing 
ton, D. C., has authorized plans for large 
naval ordnance plant; tract of about @ 
acres of land is being secured. It will Com 
prise a series of one-story buildings for 
manufacturing service, with machinery and 
electrical equipment for large capacity. Also 
warehouses and miscellaneous structures 
for storage, distribution and other operat 
ing service. A large power substation 3 
planned, and a number of smaller trans 
former stations at different points, with ut 
derground and overhead power lines. Entire 
project is estimated to cost about $60,000; 
000, and will be designed with view to post 
war conversion for other production servic. 
Work is scheduled to begin soon. Frase- 
Brace Engineering Co., Inc., 10 East 40th 
St., New York, N. Y., is engineer and wil 
supervise construction. 


Oxn1o—Andrew Jergens Co., 2535 Spring 
Grove Ave., Cincinnati, manufacturer 
toilet soaps, cosmetics, etc., plans new 
plant; tract of over 50 acres of land has 
been selected. It will be carried out 88 
post-war project. Plant will comprise § 
main one and multi-story building and st 
eral auxiliary structures, with machinety 
and electrical equipment for large outptl 
A power plant is planned. Entire develop 
ment is reported to cost close to $1,000,0. 
A. M. Kinney, Inc., Enquirer Bldg., Git 
cinnati, is engineer. 


Orecon—Bonneville Power Admi 
tion, Department of Interior, 811 
Oregon St., Portland, plans immediate 
sumption of construction of new tral ail 
sion line about 33 miles, initially pro) 
several months ago and deferred through 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 





PEREG ESE 


? 


PROTECT ¢ 


iT WITH 


Be858a9 


iblie Ti Fad & 
ai] DELAY 


acity , 
aed} RELAYS oo snrunes, 
ense 


d to NOTHING is more vital to the war 
production program than electrical 
equipment. Guard it with Paragon 
automatically reset, synchronous 

ocks, motor operated time delay relays, 

has which: 

aay 1. Protect rectifiers and tube 









Now—Air Operated Collet Chuck Relieves 
Second Operation Work on Screw Machines 


Cost filaments from applicati 

pplication of aaa 
ma- plate current before fila- Work formerly requiring automatic or hand screw 
ction machines can now be done at much less cost 


ments are preheated. 
2. Accurately control the var- 
ious steps of motor accelera- 


through the combination of this new air chuck 
and any drill press. The Redmer Air Chuck is a 
collet air chuck using standard Brown & Sharpe 


hing: tion. type screw machine collets. The collet remains 
large 3. Dependably delay the clo- Stationary, the opening and closing controlled by 
t 6 sure of elevator control cir- a sleeve action. 

com cuits. 

for 4. Stagger the closure of multi- By using a collet as the chucking means, slight 
and ple circuit systems so that variations in the diameter of the work as fre- 
Also full load will not be applied quently experienced with automatic and hand 
tures at start. screw machine products can be permitted without 
erat: Paragon Time delay relays have sacrificing accuracy or concentricity. Thus ac- 


nis} COuntless uses . . . for example: 

rans machine tool control, therapeutic 

1 Ul machine operation, controlling com- 

ntire pressor bypass valves, split second 

000, control of light exposure in photo- 

post: graphic, blue print and X-Ray work, 

vice. | Operation of pneumatic tube carrier 

ase} systems, etc. 

40th Accuracy of the time cycle and 

will operation of the timer not affected by 
changes in ambient temperature or 
vibration. Designed for panelboard 

f mounting or may be mounted to 

ring standard handy box or single gang 

ra} switch box. 

new Built by an organization of engi- 

has | neers and skilled craftsmen special- 

a4} izing on electrical equipment since 

se 8 1905. Write for a bulletin on 800 

‘rq series Time Delay Relays. 

inery 

tput. 

slop | PARAGON ELECTRIC COMPANY 

00.7 7023 OLD COLONY BUILDING 

tLLINOUS 


Gr] CHicAaco 5s, 





complishing an important saving in time and cost. 


The air chuck is an ideal tool for holding parts 
for drilling, milling, slotting, burring, chamfer- 
ing, boring, counterboring, tapping, threading, 
reaming and other work where the machine oper- 
ation should be concentric with the chucking sur- 
face. It is adaptable to many different jobs merely 
by changing collet and stop. This results in saving 
of valuable production metals and materials. The 
chuck will take any type work whether round, 
hex, square or rectangular, and permits full effi- 
ciency of the operator, as it is operated by a foot 
operated valve thus leaving hands free to load and 
unload—reducing fatigue and cutting unpro- 
ductive time to a minimum. 


Wrigley'’s Spearmint Gum, too, is a help on the 
job. For chewing gum helps relieve dry throat, 
and helps ease fatigue brought on by the strain of 
work. And at the same time you are chewing and 
getting the benefits of swell tasting Wrigley’s 
Spearmint, both hands are free and you need not 
take a “time out.’’ The Army and Navy have recog- 
nized these benefits and are now shipping over- 
seas only, all of the limited production of Wrigley’s 
Spearmint. When Wrigley’s Spearmint can again 
be produced in sufficient quantity for all, the valu- 





An air operated collet holding 
fixture for precision chucking 


or machine tools 





Chuck can be mounted on angle 


ee , able benefits of Wrigley’s Spearmint Gum now § le milli b 
ara ‘Ovd re being proven on the battlefield will apply to in- or angle milling jo 
‘es 20g) G0 dustry here at home. 
Te NRE SI gS ere You can get complete information from Redmer Air Devices 4 
Corp., 601 West Washington Blvd., Chicago 6, Ill. ¥-152., 
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Attend the 1944 National Power Show 


on production . 
Operation .. . 


Engineers and executives interested in 
the conservation and use of power can 
find help on up-to-the-minute methods 
and operating data, as well as new de- 
velopments and new products at the 
coming 16th National Exposition of 
Power and Mechanical Engineering. 
There, a display of tested, practical 
ideas, will help develop the more ef- 
fective utilization of the Nation’s 
power resources. 


Engineering specialists in attend- 
ance at the numerous  carefully- 
planned exhibits will give competent 
advice on the use and maintenance of 
products for use in the operation and 
maintenance of power plants. A dis- 
play of tools for various power plant 
uses, will also be featured. 


If you’re thinking 
of tomorrow— 
as well as today— 


This year’s event will be keyed to 
the effective solution of continuing war 


maintenance 


production problems, particularly 
those caused by sudden shifts in mili- 
tary needs. At the same time, it will 
also provide informational sources for 
the advancement of your planning for 


. the period of peace ahead. 


You will obtain a first-hand response 
to your war and peacetime thinking 
at this show by seeing new products in 
operation—many of them for the first 
time. Here will be up-to-date informa- 
tion on power plant applications — 
products of wartime development and 
improvement. The 1944 Power Show 
is an opportunity for you to crystallize 
your thinking and planning for tomor- 
row, as well as today. 


Plan to attend with as many of your 
associates as can be benefited. As in 
the past, the Exposition will be open 
by invitation and registration to visitors 
directly associated with power and pro- 
duction operations, but closed to the 
general public. No admission fee will 
be charged. 


CHANGE FROM 
THIS TO THIS 


Hexibal 


THE Modern cuarp 
THAT DOES THE JOB BETTER 
AT LOWER COST 


5-6-7-8 ft lengths available for 
IMMEDIATE SHIPMENT 


Write for details and prices 
S. E. OVERTON COMPANY 


SOUTH HAVEN, MICHIGAN 


lack of priorities, which have now bes 
‘granted. Line will be used for power sy 
for rural electric system in area noted, 
estimated about $100,000. 


PenNnsYLVANIA—Northwestern Rural B 
tric Cooperative Association, Inc., Game” 
bridge Springs, has plans maturing for ney 
power substation. Contract for erection jp ‘ 
scheduled to be awarded soon. Gibbs & Hill» 
Inc., Pennsylvania Station, New York, WV, ¥, 
is consulting engineer. ee 


New HampsuirE—Spaulding Fibre 
North Rochester, manufacturer of fhe) 
board products, plans early rebuilding of 
three-story mill, recently destroyed by fig 
with loss reported over $500,000, including’ 
machinery and electrical equipment. It 
understood that application will be mads 
at once for a priority rating. 


NeEBRASKA—Bureau of Reclamation, Den 
ver, Colo., will receive bids until November! 
1 for two 10 ft. by 10 ft. radial gates, with! 
rollers, pin bearings and accessories; and. 
for two 5,000-lb. capacity, manually op 
erated, radial gate hoists, complete wit 
auxiliary equipment, for installation ig 
headworks and sluiceway at Dunlap diver 
sion dam, Mirage Flats project. Equipment 
will be installed by government (Specificas 
tions 1774-D). ‘ 


ty 


OxLtaHomMA—Municipal Light and Water 
Department, Tahlequah, is considering ex 
tensions and improvements in municipal 
power plant as a post-war project, with 
installation of equipment and facilities for 
increased capacity. Estimates. of cost 
details will be determined soon. 


Itt1no1s—Belvidere Distilling Co., 22 
North Wells St., Chicago, will carry of 
expansion in distillery, now in productiol 
for commercial alcohol for government, 
machinery and electrical equipment fori 
creased capacity, including ‘by-produe 
facilities. Cost estimated about $270,008) 
with financing by Defense Plant Corpom 
tion. Work will begin soon. 


Texas--Water Department, Bay City, 
plans installation of motor-driven pumping 
machinery, controls and auxiliary equip Boch 
ment in connection with proposed ext §. 4, 
sions in water and sewerf:systems, to»! 
carried out as a post-war, project. Entire MVater 
program is estimated to cost about $300,000. or the 
Financing will be arranged through f 
aid. S. A. Russell, Bay City, is engineer. Ps b 


horta 


Minnesora—American Can Co. 2) Bonce 
Park Ave., New York, N. Y., plans lame ; 
can-manufacturing plant, as a post-war pro RY W' 
ect, and has acquired a tract of close 10” Becorg 
acres of land..as site. It will compris? 
number of one-story buildings for pr 
tion service, with other structures for s™ Kind ¢ 
age, distribution and miscellaneous ser § ; 
totaling about 700,000 sq. ft. floor space ( 
all. Facilities will be provided for abott Boner 
1,000 persons. A power plant will be built. orth 
Entire project is estimated to cost appm 
mately $6,500,000, with machinery and 
trical equipment. Company engineering® 
partment, first noted address, is prepa 
plans. j 


DssurC 


Nortu Daxota—Baker Electric Coopa 
tive, Pac., Cando, plans early construe 
of new three-phase, 7,200-volt, primary 
approximately 15 miles. State permis 
has been granted. 
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A BLAZING TRANSFORMER is an immediate threat 
of destruction to the entire installation. Only 
immediate action of the extinguishing system can 
check the flames in time to prevent their spreading 


orth Waiting For 


ach day brings closer the full scale 
boduction of Clark Automatic Electric 
ater Heaters. The pent-up demand 
orthese pioneer electric water heaters 
0s been built up, not alone thru war 
shortages but by the increasing insis- 
ence of the public on really modern 
water service. With a twenty year 
eord for dependability, Clark offers 
surance for giving the best of this 
ind of service. When they are once 
re available both you and your cus- 
mer will find them to have been well 
orth waiting for. 


ee ee eee 


Pe im UR 
5201 W. 65th St. 


Chicago 38 


to adjacent equipment. 


That’s why leading utilities in the United States 
and Canada protect more than 10,000,000 KVA 
of transformer capacity with 


GRINNELL MULSIFYRE SYSTEM 


Numerous other Mulsifyre installations protect 
circuit breakers, switches, regulators, and similar 


oil-filled equipment. 


MULSIFYRE SYSTEMS operate 
on the principle of emulsifying 
blazing oil with a driving spray of 
water. 

The oil is turned into a liquid 
which is incapable of burning. Fire 
is extinguished in a few seconds and 
reignition is prevented. 

Complete separation of water and 
oil takes place in a few hours... 
leaves oil undamaged. 

There is absolutely no conductiv- 


ity along the discharge of a Mulsi- 
fyre projector when spray strikes 
condueters carrying high voltages. 
Mulsifyre Systems are perma- 
nently installed . . . they operate au- 
tomatically or anual 
Recommended by Underwriters’ 
Laboratories for use in extinguish- 
ing fires in flammable oils immisci- 
ble with water, wherever such oil is 
a fire hazard — in transformers and 
other oil-filled electrical equipment. 


INVESTIGATE this simple, sure oil fire 
protection. Write for Data Book by 
Underwriters’ Laboratories. 
Grinnell Company, Inc., 
Providence 1, Rhode Island. 
Branch offices in principal cities. 


Saas 
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There are hundreds of utility applications for Micro Switch 


Long life, precise operation and close adjust- 
ment afe proving Micro’ Switch increasingly 
dependable for‘use in\utility applications. 


Ilustrated“above ig a panel mount Micro 
Switch fortise.as a cabinet door switch for 
safety, alarm or.interlock on H. T. cabinets, 
transmitter or switch compartments. This is a 
normally. @pen Micro Switch. When closed, 
thie door actuates switch and closes circuit. 


The “basig’*Micro Switch is a thumb-size, 





Micro Switch Handbook-Cata- 

No. 60 contains complete 
details as to electrical charac- 
teristics, construction, applica- 
tions, dimensions, and other in- 
formation. We will be glad to 
mail it to you on request. Write 
for it today. 


> INVESTIN VICTORY 


feather-light, plastic enclosed, precision, snap- 
action switch, Underwriters’ listed and rated 
at 1200 V.A., at 125 to 460 volts a-c. Capacity 
on d-c depends on load characteristics. Ac- 
curate repeat performance is experienced over 
millions of operations. Wide variety of basic 
switches and actuators meets requirements 
varying from high vibration resistance to sen- 
sitivity of operating force and motion as low 
as 2/1000 ounce-inches. Many types of metal 
housings are available. 
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FREEPORT. ILL., US.A., Sales Offices in New York, Chicago 
Portland, (Ore) 


.. BUY EXTRA 
WAR BONDS 








PIONEER MFRS. OF 
Truck Winch & Crane Equipment 


med Ae FORO RATS tS 


Our Exhibit at the POWER SHOW » 


ser, 


POWER WINCHES 


TRIPOD POLE DERRICKS 


Write for Catalogs No. 58 
on KRANE CAR, No. 60 
on Truck Equipment. 


7 SILENT-HOIST & CRANE CO. 
862-63rd ST, BROOKLYN, N'Y 








Cleveland, Los Angeles, Boston, Dallas 








Aut the strength and durability 
inherent in steel are combined--- 
with definite economies---in Crapo 
Galvanized Steel Strand. Heavy, duc- 
tile, tightly-bonded zinc coatings, ap- 
plied by the famous Crapo Galvaniz- 
ing Process, 
provide lasting 
protection against 
corrosion. 












Ask the distributor 
of Crapo Galvanized 
»% Products near you or 
write direct for fur- 
ther information! 


INDIANA 


STEEL & WIRE CO. 


MUNCIE , INDIANA 





| cal, hydraulic, acoustic, and electrical material 
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Real job help 


in these 


McGraw-Hill | 
BOOKS 










RADIO .. . FUNDAMENTAL 


PRINCIPLES AND PRACTICES 


By Francis E. Almstead, Lieut., U.8.N.R., Bury 
Naval Personnel, Washington, D. C., Kirke E, 9, 
Head, Science Department, Oceanside High School, 0 
side, N. Y., and George K. Stone, Sensor 

Supervisor, The State Education Department, Albony, 


Explains the fundamentals of radio -theory and 
for those with no previous experience, Its 
chapters cover briefly and concisely electron theory, ¢ 
rent, vacuum tubes, inductance, capacitance, 
eircuits, amplifiers, transmitters, etc., to give yous 
understanding of radio functions necessary for any j 
of practical radio work. 219 pages, 5% x 8, 174 illum 
tions, $1.80. 


INDUSTRIAL ELECTRONIC CONTROL 


By W. D. Cockrell, Industrial Engineering D 
General Electrie Company. 

A practical, non-mathematical treatment of lect 
control circuits and their applications in industry 
men who must sell, install, or service electronic 
ment. It explains various types of electron tubes, 
mental circuit components, basic electronic circuits, 
the analysis of the complicated circuits used in 
industrial practice. 247 pages, 5% x 8%, 175 illus 
tions, charts and tables, $2.50. 


AUTOMATIC CONTROL ENGINEERING 


By Ed Sinclair Smith, Registered Patent Agent, 
Bagineer, C. J. Tagliabue Mfg. Co. 

This book thoroughly presents control fundamentals 
techniques in a working reference treatment for eng 
interested in controlling processes, engines, d 
nisms. It gives both a qualitative and quantitative 
proach to meters and controllers and their plant 
tions, and includes the mathematical, physical, 























sary to give engineers from any field an extensively uxt 
anderstanding of control relations. 367 pages, i 
8%, 121 illustrations, $4.00 


MATHEMATICAL AND PHYSICAL 
PRINCIPLES OF ENGINEERING 


ANALYSIS 


By Walter C. Johr.son, Associate Professor of Bleciri 
Bngineering, Prineeton University. 

This book presents the essential physical and mate 
tical principles and methods of attack needed 
analyzing practical engineering problems. It empha 
basic physical principles and physical reasonin 
the use of assumptions, procedures in setting  % 
tions, physical interpretation of mathematical results, 
—includes many practical examples and problems 4 
from the various fields of engineering. 346 pages, 5 
8%. .162 illustrations, $3.00 


Send this McGraw-Hill Cou 


McGRAW-HILL BOOK CO. 


330 W. 42 St., N. Y. 18 
Send me the books checked below for 10 du’ 
examination on approval. In 10 days I will # 


for the books, plus few cents postage, oF ; 
them postpaid. (We pay postage on cash onde 


C Almstead, Davis, and Stone—Radio Fund 
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Recent Rate Action 


Wisconsin Pusiic Service Commission 
has authorized five public utilities to reduce 
rates more than $230,000. New rate sched- 
ales have been adopted by the Wisconsin 
Public Service Corp., serving northeastern 
gnd north central Wisconsin, and the 
Menominee and Marinette Light & Traction 
Co. More than 2,050 customers of the 
‘Shawano municipal electric utility shared 
in a $6,000 reduction on October 1. The 
Sheboygan Falls municipal utility has cut 
dectric power rates for 31 customers ap- 

ximately $2,450 annually. The Deer- 

id municipal electric utility reduced rates 
to 247 customers approximately $1,770 a 


year. 


NortH ATrLesoro Etectric Licut de- 
partment has asked the Massachusetts De- 
partment of Public Utilities to approve a 
reduction of rates totaling $18,000 per year, 
effective November 1. Reductions in the 
price of energy purchased from the New 
England Power System, have made the 
cut possible, it was announced by the local 
lighting board. 


COPPER TO COPPER 
PREVENTS METALLIC FIGHTS 





wa P VANIA Exectric Co., Johnst et wee 
ENNSYLVANIA cTric Co., Johnstown, 

wa Pa,, has filed a new rate schedule with the oer eee,” oe SNe e Sear 

a state Public 1 AP agen effective h 
October 28, whic e company said will 

MOU] mst in annual savings of $535,954 to 134, Matthews 

D 863 customers in 15 western counties. Com- 
oe said that no rates will be akinneaes Nutype Conductor Connectors 

electra’ «and estimated that savings for 121,671 

ut # residential users would total $300,300 and FOR COPPER TO COPPER CONNECTIONS 

ee mers. commercial eoneumers woul ‘Be Pure Copper, Cold forged bolt of ample strength 

a Bes for all purposes. High copper content prevents cor- 

“= B.C. Evecrric Raitway Co., Vancouver, rosion and season cracking. All edges are rounded. 
with the purpose of encouraging greater 65,000 pounds tensile value. 

LING cherary of electricity, a ee 
areduction in minimum monthly charges “eqs ; : 

a for domestic and commercial lighting con- Vv Pience ees jaw of = forged, ae 

nim sumers. The order has been approved by copper. anged sides give greater bearing suriace 

mei the Public Utilities Commission. The order on nut, hence greater strength and no distortion of 
atin which applies to the lower mainland sys- clamping jaw. 
‘ae = «tem oon a minimums which: 

nag are normally above 50 cents; commercial 97% copper content, hard metal nut—strong as 

ly lighting minimums which normally exceed . : 

a i monthly. _There alll ke he change * steel. Full thread engagement with bolt. 
charges for flat-rates or accounts having ‘ ° . 
monthly guarantees of ‘revenue bonds or ; Broad, strong head, with size plainly marked. 
otherwise. Nor will there. be any change in Sides of head have flat surface so wrench or pliers 
present minimum monthly charges for n grip tightly. 
pow The reduced minimum monthly — ow wer 
pan ri apes em * 85% plus, full thread, die stamped, insures full 

be w e no minimums . . 

ce tai prevail subject to the company’s giv- engagement in nut, hence high strength connectors. 

" Soe notice to the Public Utilities “Vv” shaped groove, holds wires in three point 

ls ; contact and prevents rocking or looseness. 

at 

% St. CLairsvitte (O.) municipal electri- ‘ : 

a system patrons received their Septem- Made in 12 sizes—6 of forged copper and 6 of 
ber bills marked paid. Each year the con- machined high strength, high copper content alloy 
7 given one month’s electric serv- —for No. 10 to 1,000,000 CM conductors. 
ice free. 

Ontario Hypro-Erectric Power Com- 7 for bulletin and free samples and convince your- 
ur Mission, while consenting to temporary self of their superiority. 

wn @ ate reductions in Toronto, has pointed out 

ders) t the temporary rebate “must not be 

yi ‘eated as a precedent” and that the Toronto 
Hydro-Electric Commissioners should give 66-NU X22-NU 

. @ consideration to “establishment of rates on 

‘® § cost basis.” The statement was contained 

cis 2 a letter from Osborne Mitchell, secre- 44-NU 22-NU 
lary of the Ontario Hydro, ° the Bae 

mmission, announcing the granting o . ° 
authority to make temporary reduction in With Nut Retainers 

e city rates. Some eo ago, the br 

iis ommission requested permission to reduce 

:. rates. The reductions, as asked for by the W. N. MATTHEWS CORPORATION 

a oronto Commission, will be: (1) residence ST. LOUIS, U.S.A. 


Consumers to be charged at 40 percent of 
standard rates on their bills for November 
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and December; (2) commercial lighting 
and power consumers to be charged at 40 
percent of the standard rates on their biils 
for November only; (3) street lighting and 
waterworks to be billed at 40! percent of 
standard rates for November only. The 
practice of granting temporary reduction 
in Hydro rates began in 1943. 


“Montana Power Co. has reached a rate 
reduction agreement with the state Railroad 
and Public Service Commission which will 


Ys“! result in an annual savings of approximately 


EST out, in a few seconds, the 

Sheldon U-Grip Principle: Grip your 
left forefinger, when straight, as at A 
above; and note how little pull is 
needed to free it. Then bend that 
finger slightly, as at B, and immediately 
you have U-snubbed it with the fingers 
of your right hand; and you'll find that, 
with the same pull, it is impossible to 
get it loose. _ ee 
Other Sheldon Splitbolt Performarice and Con- 
struction Values are: Diamond-hard frictional 
efficiency, Non-loosening, vibration-proof as- 
sembly, High torque pressures, Maximum con- 
tact areas, Precision manufacturing, High Ten- 
sile Strength, and Superior materials. 


Send for Full Information 


SHELDON Service Corporation 
Long Island City, N. Y. 


Makers Also of: Limiters, Crab- 
Joints, Kompress Hydraulic Press, 
No-Bolt and Ev-r-on Connectors, 
Auxiliary Connection Blocks. 


$800,000 to the company’s more than 90,000 
electrical customers, according to a state- 
ment by Commission Chairman Austin B. 
Middleton. The reduction, which became 
effective October 1, was made possible by 
the company’s good business conditions dur- 
ing the last few years, Mr. Middleton said. 


Carrier Corp. Organizes 
New “Purchase Clubs” 


66 


As a means of establishing an “or- 
derly first come first served” procedure 
in the sale of air-conditioning equip- 
ment the Carrier Corp. has instituted a 
“purchase club” plan which has met a 
gratifying response from individually 
operated retail establishments, M. T. 
Firestone of that company’s marketing 
division told a meeting of the Sales 
Executives Club of New York recently. 

The plan, which calls for buyers to 
“save on time” rather than paying on 
time, has advantages for buyers and 
dealers alike, he explained. 


“Production Commandos” 
at Bridgeport Brass 


To overcome ‘a shortage of light as- 
sembly and inspection department work- 
ers, a special shift of office girls known 
as “Production Commandos” has been 
organized at the factory of the Bridge- 
port (Conn.) Brass Co. ‘In addition to 
the girls several company officials in- 
cluding President H. W. Steinkraus have 
volunteered to fill production line jobs 
for four-hour periods. Each of the 


groups will work three short shifts week-. 


ly at prevailing job rates until the short- 
age of manpower ends. 


New Testing Laboratory 


Announcement has been made that 
the National Battery Co., with WPB 
approval, will construct and equip a 
new testing laboratory for its Gould 
commercial division plant at Depew, 
N. Y. The laboratory will fill the in- 
creasing need for research and product 
development in connection with Gould- 
manufactured U. S. Army and Navy bat- 
teries. A one-story brick building is 
planned which will have 110 feet front- 
age adjacent to the present office build- 
ing at 35 Neoga Street. With a 90- 
foot depth, the building will have ap- 
proximately 10,000 sq. ft. of floor space. 
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SIGNS 


for all Industrial Needs 


A complete line of stock word- 
ings for warnings, safe prac- 
tice reminders and general 
plant notices. 


Attractively finished in 
baked dulux in adopted 
color combinations. 


PRACTICAL FOR INDOOR 
AND OUTDOOR USE 
* 


Write for copy of new bulletin 
EW-104 showing stock word- 
ings. Or, tell us your needs and 
recommendations and _ prices 
will be submitted promptly. 


SPECIAL SIGNS 
TO ORDER 


Pate tae. } 
ee hoe tirae: . 


HS ee 


2820 N. FOURTH STREET + PHILADELPHIA 33, PA 


FOR=SPEED IN 
INSTALLATION 


The exclusive Everstick nut housing locks 


the Anchor firmly on the rod. This 
om up installation. Plates are $0 
esigned, that they expand easily into 
undisturbed earth, and extra holding 
power is achieved. Made of tough, 
rust-resistant malleable iron. Write for 
bulletin. 


EVERSTICK ANCHOR CO 
Nias 4 Foot 


1944 
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Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 








@ SEARCHLIGHT SECTION @ 





) TMLee 
TEC aT 


@ Advertising men agree 
—the list is more than half 
the story. 


McGraw-Hill Mailing 
Lists, used by leading manu- 
facturers and industrial serv- 
ice organizations, direct 
your advertising and sales 
promotional efforts to key 
purchasing power. They 
offer thorough horizontal 
and vertical coverage of 
major markets, including 
new personnel and plants. 
Selections may be made to 
fit your own special require- 
ments. 


New names are added 
to every McGraw-Hill list 
daily. List revisions are 
made on a twenty-four hour 
basis. And all names are 
guaranteed accurate within 
two per cent. 


In view of present day 
difficulties in maintaining 
your own mailing lists, this 
efficient personalized service 
is particularly important in 
securing: the comprehensive 
market coverage you need 
and want. Ask for more 
detailed information today. 
You'll probably be surprised 
at the low over-all cost and 
the tested effectiveness of 
these hand-picked selections. 








McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL DIVISION 


330 WEST 42nd ST. 
NEW YORK 18, N. Y. 








AUCTION SALE 


SURPLUS CONSTRUCTION: 
EQUIPMENT AND SUPPLIES 


By order of 


DEFENSE PLANT CORPORATION 


A Subsidiary of Reconstruction Finance Corporation 


Large quantities and wide selections of Plumbing, Steam Fit- 
ting, Electrical and Construction Tools and Equipment 
declared surplus from completed industrial construction. 
Much of it is prime and in original packages. 


- At Scranton, Pa.—Tuesday, October 31, 1944, at 10 A. M. 
., (WAREHOUSE OF THE MURRAY CORPORATION OF -AMERICA) 


At Cressona, Pa.—Wednesday, November 1,°1944, at 10 A. M 
(PLANT OF THE ALUMINUM CO. OF AMERICA) 


At Allentown, Pa.—Thursday, November 2, 1944, at 10 A. M. 
(MOTORAMP GARAGE, No. 517-523 COURT ST., ALLENTOWN, PA.) 


At Pottstown, Pa.—Friday, November 3, 1944, at 10 A. M. 
PLANT NO. 2—JACOBS AIRCRAFT ENGINE CO. 


Sold subject to immediate confirmation by Defense Plant Corp. Full 
Particulars, Description of Property, Terms of Sale, etc., in.-Catalogue. 
TO BE SOLD IN LOTS TO SUIT CUSTOMER. 


For Catalogues and General Information Apply to 


SAMUEL T. FREEMAN & CO., Auctioneers 


Established November 12, 1805 
1808-10 Chestnut Street, Philadelphia (3), Pa. 


80 FEDERAL STREET 27 WILLIAM STREET 
BOSTON 10, MASS. "NEW YORK 5, N. Y. 


NATIONAL 
Classified Advertising 
—at your service 


for bringing business needs or “opportunities” to the 
attention of men associated in administrative, executive, 
management, sales and responsible technical, engineermg 
and operating capacities with the industries served by 
McGraw-Hill publications: 


The 





SEARCHLIGHT 
SECTIONS “2784 
of 


American Machinist Electronics 

Bre Tessepirteih Seniececies ‘nad don” 
us Transportation nginee an 

Business Week Journal 

Chemical and Metallurgical E & MJ Markets 
Engineering Factory Management and 

Coal Age Maintenance 

Construction Methods Food Industries 

Electrical C Power 

Electrical Merchandising Product Engineering 

Electrical World Textile World 


For advertising rates or other information address the Departmental Staff 


McGRAW-HILL PUBLICATIONS 


330 W. 42nd St., New York, N. Y. 
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PROFESSIONAL SERVICES 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems, 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory: Service. 


4706 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO, 
ENGINEERS AND CONSULTANTS 


Economic and Business Surveys 
Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 
Design - Construction - Management 
Investigations and Reports 


NEW YORK PHILADELPHIA 


Packard Building CHICAGO 


| DOBLE ENGINEERING COMPANY 


Electrical Insulation Engineers 
Field Testing and Maintenance of High Tension 
Insulation, Special Froblems in Electrical Com- 
munications. 
Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Ill. 


Ebasco Services Incorporated 
Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 


ELECTRICAL TESTING 
LABORATORIES INC. 
Field and Laboratory Tests 
Electrical © Mechanical ¢ Physical 


Chemical 
INSPECTION ¢ ? RESEARCH 


CER’ TIO 
2 East End Avenue at 79th St., New York 21, N.Y. 


H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 


way. 
Industrial plant layouts & surveys. Rate com- 
parisons. 


288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 


CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DSSIGN « CONSTRUCTION 
VALUATIONS ¢ REPORTS 
New York—Philadelphia—Washington—Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 


we CONSTRUCT, OPERATE & MAINTAIN 
NDUSTRIALS AND PUBLIC UTILITIES 


toads ° ates e Labor relations A — ° 
Purchasing ¢ Costs ¢ Labora 


61 Broadway National oll * 
Washington, D. C. 


New York Reading, Pa. 


FREDERIC R. HARRIS, INC. 


ENGINEERS CONSTRUCTORS 


MANAGEMENT 
NEW YORK 


Houston San Francisco 


HAUG & DRUM 


RESEARCH LABORATORY 
ELECTRICAL CONSULTING ENGINEERS 


Electronics - Industrial Controls - Street Lightin 
Generation - Transmission - Distribution 


255 Hazel Ave. Glencoe, III. 
(A Chicago Suburb) 


HENKELS & McCOY 


(Electric & Telephone Line Construction Oo.) 


Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 


HOOSIER ENGINEERING 
COMPANY 
Erecting Engineers 


Fie Lines, Substations 


6 So. 5th St., Columbus, Ohio 
327 ‘ponth LaSalle Street, oe. til. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8, LEFFLER 
Engincere—Economists 
RATE RESEARCH FoR SALES RESEARCH 


POST-WAR PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass, 
Electric, Steam and Hydraulic Projects. 


Investigations, Reports, Designs and 
Appraisals, 


J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 
Consulting Engineers 
Hydro-Electric Development, Dams, Water Supply, 


Flood Control, Engineering Problems relat 
Water Rights and Water Power Law. App ting. 


New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 
Kansas City, Mo. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Design Operations 


Steam—Hydraulic—Gas 
231 S. La Salle St. Chicago 4, Ill, 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 


Engineers ~~ Constructors 


r the 
FINANCIN G—REORGANIZA' TION 
DESIGN—CONS’ STRUCTION— 


INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY . 


ENGINEERS 
140 South Dearborn St. 
Chicago, III. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports « Examinations ¢ Appraisals 
Consulting Engineering 


BOSTON * NEW YORK ¢ CHICAGO ¢ HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 


WELSBACH ENGINEERING AND 

MANAGEMENT CORPORATION 

Engineering - Electrical Construction - 

Management - Electric and Gas Street 
Lighting Maintenance 

1500 Walnut Street Philadelphia 2, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 


WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—A ppraisals 
1304 St. Paul Street Baltimore 2, Md 





Sa 


INSULATED TOOLS 


Reduce 
accidents 


and service 
interruptions 


No. 60 
ono 
ra 
Strong, light 


weight steel 
frame,heat 
treate a and 
tempered to 
prevent set. 
Takes any stand- 
ard 12” biade. 
COHARDITE _in- 
sulation solidly 
molded on the 
frame and tested 
to 20,000 volts R.M.S. 
Shape of frame 
makes it particular- 
ly valuable for un- 
derground work or in 
other confined spaces. 


Every tool tested to its 
full rated dielectric 
strength for one minute 
R.M.S. before it leaves 
our plant. 


A full range of COHARDITE 
insulated small tools car- 
ried in stock for Meter and 
Distribution Departments. 


Send for 
CATALOG 


The Connecticut Hard Rubber Co. 
4410 East Street, New Haven, Conn. 


METAL POLE MARKERS 
OUTLAST THE POLE 


No expensive replace- 
ments . . . and the 
initial cost is lower than 
stencil methods. Get 
full details. 


cn Pe ax lurve ducts 


Division Chisholm-Ryder Co., Inc. 
4518 Highland Ave., Niagara Falls, N. Y. 


WRITE 
FOR CATALOG 
igs 


QUICK-START 


FLUORESCENT LAMP BALLAST 
THE ACME ELECTRIC & MFG. CO. 
ba, N. Y. Clyde, N. Y. 


aT ees al Sosa 
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New REA Allotments 
Total $1,874,000 


Allotments totaling $1,874,000, to 19 
rural cooperatives in nine states, have re- 
cently been approved by the Rural Elec- 
trification Administration. These allot- 
ments bring the grand total to $508,197,- 
301, of which $9,317,500 represents 
operations during the current fiscal 
year which began July 1. 

Two of the loans—Central Kansas 
Electric Cooperative Assn., Inc., Great 
Bend, Kansas, $430,000 and Rural Co- 
operative Power Assn., Maple Lake, 
Minnesota, $230,000—provide for gen- 
erating facilities. The-others, as listed 
below, will provide for extension of 
service to farms near existing lines. 


FLorma—Sumter Electric Cooperative, 
Inc., Sumterville, $25,000 

Towa—Maquoketa Valley Rural Electric 
Co-op., Anamosa, $100,000; Adams County 
Cooperative Electric Co., Corning, $80,000 ; 
S. E. Iowa Cooperative Electric Assn., 
Mount Pleasant, $60,000; Plymouth Elec- 
tric Cooperative Assn., LeMars, $50,000; 
South Crawford Rural Electric Cooperative, 
Denison, $50,000; Buchanan County Rural 
Electric Co-op., Independence, $50,000; 
Greene County Rural Electric Co-op., Jef- 
ferson, $50,000; Sioux Electric Cooperative 
Assn., Orange City, $40,000. 

Louis1anA—Bossier Rural Electric Mem- 
bership Corp., Bossier, $80,000; Concordia 
Electric Cooperative, Inc., Ferriday, $80,000. 

Missourr—Central Missouri Electric Co- 
operative, Inc., Sedalia, $85,000; Laclede 
Electric Cooperative, Lebanon, $40,000. 

New Mexico—Farmers’ Electric Coop- 
erative, Inc., Clovis, $25,000. 

Ox._aHoma—Cotton Electric Cooperative, 
Walters, $232,000; East Central Oklahoma 
Electric Cooperative, Inc., Okmulgee, 
$147,000. 

Souto CaroLina—Fairfield Electric Co- 
operative, Inc., Winnsboro, $20,000. 


Rauland Adds Visitron 


Announcement has been made by the 
Rauland Corp. of Chicago of their re- 
cent purchase of the phototube division 
of GM Laboratories, Inc., Chicago. This 
phototube line is identified by the well- 
known trade name, “Visitron.” 


STAR INSULATING BEADS 


Use LAVOLAIN ball and socket beads for 
insulating bare wire. Heat resistant. High 
di-electric and mechanical strength. Made 
in U.S.A. Quality beads at low cost. 
Quickly applied. Flexible. Beads shown 
above are approximately half actual size. 
Ask for price list and samples. 


STAR PORCELAIN CO. 


51 Muirhead Ave. Trenton, N. J. 


ELECTRICAL | 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 


FROM STOCK STOCK 


ivi 


ee & 
wt. 
othead 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES © ALL 
SHAPES © ALL VOLTAGES © ALL TYPES 
* BUS SUPPORTS © SPLICING KITS AND 
MATERIALS * INSULATING “COMPOUNDS 


ee 


RUSGREEN MFG. CO. 


14260 Birwood Avenue * Detroit, Mich. 


Insto-gas 


CUT SOLDERING 
COSTS up to 50% 


Insto-gas Torches and Furnaces actually 
cut soldering costs down to one-half for 
utilities. A cylinder of Insto-gas lasts at 
least FIVE times as long as one of com- 
pressed gas of about the same size. Other 
savings result from the clean, non-oxidizing 
Insto-gas flame which leaves no smoke, 
soot or grease to cause faulty joints. Be- 
sides, it lights instantly and won't blow out. 
Listed by both Underwriter’s and Factory 
Mutuals Laboratories. get the facts! 


Mail this coupon today 


INSTO-GAS CORPORATION Detroit 7, Mich. 

Please mail me your Insto-Gas Bulletin and 

tell me how to furnish Priority rating. Send 
me name of nearest distributor. 








ELECTRICAL ENGINEERS 


Experienced graduate engineers wanted 
by old consulting engineering organiza- 
tion located in New York City. Opening 
for power station and substation design 
engineer. Also for distribution engineer. 
Must be thoroughly qualified to handle 
economic studies, design layouts, prep- 
aration of equipment specifications, super- 
vision of preparation of construction 
drawings, for electric utility systems and 
industrial installations. Applicants please 
state age, education, experience record, 
and salary desired. 


P-745, Blectrical World 
330 W. 42nd St., New York 18, N. Y. 


WANTED 
{Industrial Instrument Mechanics 


For new Aviation Gasoline Plant. Experi- 
enced in repair and adjustment of flow 
controllers, temperature and pressure 
régulators, etc. Company has A-l-A em- 
Playment priority. Essentially a peace- 
time industry having furnished full time 
employment for past 20 years. Location, 
east-central United States. Allowance for 
moving expenses. In reply give detailed 
outline of previous experience, education, 
draft status, and required earnings for 
48-hour work week. Reply 





P-746, Electrical World 
520 N. Michigan Ave., Chicago 11, III. 





POSITIONS VACANT 





PRODUCTION ENGINEER — fractional h.p. 

electric motors. Should have specialty back- 
ground in single phase motors, having devoted 
major effort to efficient mass production. Line 
will have limited size range. Engineering de- 
sign experience desirable for development of 
motors for tooling and production. Permanent 
connection with outstanding Southern Cali- 
fornia manufacturer entering household ap- 
pliance field. Send detail of experience and 
personal qualifications to A.W.A., Box 68, Sta- 
tion K, Los Angeles, California. 


ee ereteteperees eee ete eee nce eatin 
ELECTRICAL AND HYDRAULIC engineers 

experienced in design and construction. Per- 
manent positions open in Wisconsin. Essential, 
with excellent postwar prospects. Applica- 
tions from demobilized servicemen welcome. 
Send details of age, education, experience, 
draft status, availability, and salary expected 
P-736, Electrical World, 520 N. Michigan Ave., 
Chicago 11, IIl. 


ca tae epic in 

ENGINEERS AND party chiefs for staking and 
supervision of construction of R.E.A. lines. 

Submit complete information on education and 

experience. Must comply with War Manpower 

Commission regulations. Stanley Engineering 

Company, Central State Bank Building, Musca- 
ne, Iowa. 


ELECTRICAL DRAFTSMAN, experienced in 

overhead distribution and substation design, 
for location in Northern Alabama. In reply give 
experience, reference, salary desired and when 
available. P-756, Electrical World, 520 N. 
Michigan Ave., Chicago 11, Il. 


EMPLOYMENT SERVICE 


<aeeeengseneseesetneegsiontieatiiesebietiernsssesdahaadeie =aaiednesiocseercieenstapenersiastinensiignamse 
SALARIED POSITIONS — This advertising 

service of 34 years recognized standing ne- 
gotiates for high salaried supervisory tech- 
nical and executive positions. Procedure will 
be individualized to your personal require- 
ments and will not conflict with Manpower 
Commission’s. Retaining fee protected by re- 
fund provision. Identity covered and present 
Position protected. Send for details. R. W. 
Bixby, Inc., 262 Delward Bldg.. Buffalo 2, N. Y. 


POSITIONS WANTED 


hitter rgateenngeeesteaenanenenaeanenennseesiseene 
ENGINEER, 43, married, degree, private and 

public electric utility experience in design, 
construction, and management. Desires man- 
agement position with utility or engineering 














with manufacturer with minimum travel. Sal- 
ary $6,000 minimum. PW-726, Electrical 
World, 330 W. 42nd St., New York, 18, N. Y. 


een eee ararig mete eiee  ea e 
ELECTRICAL ENGINEER 38. General indus- 

trial design, construction and maintenance. 
Executive ability. Can take full responsibility 
of electrical department of medium or large 
industrial plant.. PW-757, Electrical World, 520 
N. Michigan Ave., Chicago 11. Il. 


retention ene pee ty i a rere pe incest es 
ASSISTANT TO executive, E.E., eighteen years 

experience in Public Utility operation, rate 
design and analyses, depreciation studies, 
regulatory problems. Now employed. Circum- 
stances dictate change desirable. Salary $5,000 
minimum. Interview solicited. PW-758, Elec- 


pee World, 330 W. 42nd St., New York 138, 
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WANTED 


DEVELOPMENT 
ENGINEER 


For the development and manu- 
facture of stainless steel and 
alloy steel welding electrodes 
and coatings. Chemical and 
metallurgical background pre- 
ferred. Position has excellent 
postwar possibilities as this 
mean is to understudy our only 
engineer who is in this activity. 
Address 


P-755, Electrical World 
330 W. 42nd St., New York 18, N. Y. 


Aneuneneeccncuenensesennencencsaccccsocecascnecssercvecsnscncscuacceasesacecussesscecccsccvaccenccecescnaccansnacses 
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as ccenccnnet ounndeesoesopaesenesepeeneveneeensenessessosuctansseenensssnsseet.o 


PURCHASING AGENT 


To have charge all purchasing and 
stores operation of Mid-west utility with 
gross revenues of $8,000,000. In appli- 
cation give record of positions held 
and duties and responsibilities of each, 
education, snapshot picture, salary re- 
quirements, and marital and draft 
status. Permanent position with good 
prospects for right man. All replies 
treated as confidential. 


P-754, Electrical World 
520 N. Michigan Ave., Chicago 11, Ill. 


geeesuncnconnccvencuenneccesnucnensenensensusousnacnausnnsnencuanaussnecanensigsngonssanyy 
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WANTED 


SALES MANAGER 


To head up the sales department of 
electrical equipment manufacturer. 
Man must have earned over $15,000 
per year. Must have complete knowl- 
edge of the electrical equipment field. 
State age, education, and experience. 
All replies will be held in strictest 
confidence. ’ 
SW-753, Electrical World 
330 West 42nd St., New York 18, N. Y. 


ONeeOUeOUnengcececencecacecccscncel 


GOOEREDODGROURODOGHURGEDEORSEOEDORCtececenenenseceocenonoecucscesessecconsesl 





OORCRRORORAEEceRESEeGeeecenCRseEEOEESES 


SALESMAN WANTED 


WANTED—SALESMAN who has experience on 

transformer sales and repairs, covering New 
England, New York State and Pennsylvania. 
We want a high type man who has had engi- 
neering experience on transformers and power 
apparatus. SW-751, Electrical World, 330 W. 
42nd St., New York 18, N. Y. 














LEGAL NOTICE 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE 
ACTS OF CONGRESS OF AUGUST 24, 

1912, AND MARCH 3, 1933 


Of Electrical World, published weekly at Albany, 
New York, for October 1, 1944. 
State of New York 
County of New York 


Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared Joseph A. Gerardi, 
who, having been duly sworn according to law, deposes 
and says that he is the Secretary of the McGraw-Hill 
Publishing Company, Inc., publishers of Electrical World 
and that the following is, to the best of his knowl- 
edge and belief, a true statement of the ownership, man- 
agement, etc., of the aforesaid publication for the date 
shown in the above caption, required by the Act of 
August 24, 1912, as amended by the Act of March 3, 
ne embodied in section 537, Postal Laws and Regula- 

ons, to wit: 


1. That the name and address of the publisher, edi- 
tor, managing editor, and business manager is: Pub 
lisher, McGraw-Hill Publishing Company, Inc. Editor 


AUCTION ADV: SEE PAGE 191 
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OPPORTUNITIES! 


in 





New and used equipment 

recently released from service 

by a number of electric and 
gas utility companies. 


Cw 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 

TRANSMISSION. LINE 
MATERIALS 
| 


Cw 


Send for new list,... to 


APPARATUS EXCHANGE 


| EBASCO SERVICES INCORPORATED 
New York, N.Y. 


Two Rector St. 








penccnneonennnenneneesseguensnscensecnneesensnconeaccacussscnnnaccuscucescnscsectcnay 


COMPLETE POWER PLANT 


750 KW General Electric Turbo Gen- 
erator, 3/60/480, direct connected Curtis’ 
Turbine, two 500 HP Sterling water tube 
boilers, stokers, coal handling equip- 
ment, superheaters, economizers, soot 
blowers, etc. 

Plant housed in buildings fully intact. 

Specifications on request. 


Morse Bros. Machinery Company 
P. O. Box 1708 Denver 1, Colorado 


LEGAL NOTICE 


 sanmmamemsnenmuansneanaeeen mensenaananaamasnaeusaseneemammmmemmememmmmmamemasls 








S. B. Williams, Managing Editor, Frank R. Innes, al 
of 330 West 42nd St., New York City 18. Business Man- 
agers, None. 


2. That the owner is: McGraw-Hill Publishing Com- 

pany, Inc., 330 West 42nd Street, New York or. Stock- 
holders holding 1% or more of stock: James H. ; 
James H. McGraw, Jr; James H. McGraw, Jr., Curtis ¥. 
and Edwin S. Wilséy, Trustees for: H. ¥. 
McGraw, J. H. McGraw, Jr., D. C. McGraw, C W. 
McGraw; Curtis W. McGraw, Donald C. McGraw; al 
of 330 West 42nd Street, New York City; Edwin S. Wile 
and Curtis W. McGraw, Trustees for J. H. McGraw, 3m, 
Madison, New Jersey; Mildred W. McGraw, 
New Jersey; Wilson C. Laucks, Spruce and Canal Sts, 
Reading, Pa; Grace W. Mehren, 73 No. County 
Dr., Phoenix, Ariz.; Margaret Stump, 1418 Rose Virginls 
Rd., Wyomissing Park, Reading, Pa. - 


3. That the known bondholders, mortgagees, and othe 
security holders owning or holding 1 percent or more d 
total amount of bonds, mortgages, or other 
are: None. 


4. That the two paragraphs next above, giving ti 
names of the owners, stockholders, and security holden 
if any, contain not only the list of stockholders 
security holders as they appear upon the books of 
company but also, in cases where the stockholder # 
security holder appears upon the books of the compall 
as trustee or in any other fiduciary relation, the pam? 
of the person or corporation for whom such truste 
acting, is given; also that the said two paragrane 
contain statements embracing affiant’s full know ine 
and belief as to the circumstances and conditions ot 
which stockholders and security holders who do bai 
appear upon the books of the company as trustees, af 8 
stock and securities in a capacity other than that be 
bona fide owner and this affant has no reason to 
lieve that any other person, association, or corporat 
has any interest direct or indirect in the said 
bonds, or other securities than as so stated by him 


J. A. GERARDI, Secretary. 
McGRAW-HILL PUBLISHING COMPANY, INC. 
Sworn to and subscribed before me this 28th day ¢ 


September, 1944. 
[SEAL] ELVA G. MASLIN 
(My commission expires March 30, 1946) 
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MOTORS GENERATOR SETS 


1-750 KW, 250 volts, Allis-Chalmers, sync, 

9—150 KW, 125 volt Westinghouse, sync. 

1-75 KW, 125 volt, General Electric, squirrel 
cage. 

9-15 KW, 250 volt, General Electric, sq. cg. 

{-15 KW, 250 volt, General Electric, squirrel 
cage. 

i—6% KW, 125 volt, General Electric, squir- 
rel cage. 


MOTORS—3 PHASE 60 CYCLE 


1—350 HP, 300 RPM, 440 volt, G.E. slip ring. 

1-300 HP, 720 RPM, 2200 volt, G.E. Sl. Re. 

1-300 HP, 450 RPM, 440 volts, General Elec- 
tric slip ring. 

1—250 HP, 600 RPM, 4000 volt, G.E. sync. 

1—250 HP, 600 RPM, 2200 volts, G.E. slip ring. 

1-150 HP, 1800 RPM, 440 volt, General Elec- 
tric, squirrel cage. 

150 HP, 1200 RPM, 2200 volt, 
house, squirrel cage. 

1—150 HP, 900 RPM, 440 volt, Al. Ch. sl. rg. 

1—150 HP, 600 RPM, 440 volt, General Elec- 
tric, squirrel cage. 

1—500 HP, 900 RPM, 440 volt, Lincoln, sl. rg. 

1—150 HP, 400 RPM, 440 volt, G.E., sq. cg. 

1—145 HP, 600 RPM, 220 volt, General Blec- 
tric, synchronous, 

1—125 KVA, 900 RPM, Westinghouse, syn- 
chronous. 

1—100 HP, 900 RPM, 440 volt, G.E., slip ring. 

3-100 HP, 720 RPM, 440 volt, G.E., slip ring. 

1—100 HP, 72 RPM, 440 volt, G.E., sq. cg. 

1-100 HP, 720 RPM, 440 volts, General Elec- 
tric slip ring. 

1—100 HP, 600 RPM, 440 volt, G.E., slip ring. 

1—100 HP, 600 RPM, 440 volt, G.E., sq. cg. 

1—100 HP, 514 RPM, 440 volt, G.E., sq. cg. 

2-100 HP, 450 RPM, 440 volt, G.E., sq. cg. 


Westing- 


1— 90 HP, 400 RPM, 550 volt, Cr. Whlr, sq. cg. 
1— 75 HP, 900 RPM, 4000 volt, Elec. Mach. 


syn. 
1— 5 HP, 900 RPM, 220 volt, Fairbanks 
Morse, slip ring. 
1—75 HP, 900 RPM, 440 volt, G.B., sq. cg. 
1—75 HP, 720 RPM, 440 volt, Westghse, slip 


+ fIne, 

1— 75 HP, 720 RPM, 440 volt, G.E., sq. cg. 

1— 50 HP, 900 RPM, 440 volt, G.E., slip ring. 

1— 50 HP, 900 RPM, 440 volt, G.E., sq. cg. 

1—200 HP, 440 volt, 600 RPM, Crocker- 
Wheeler, slip ring. 


MOTORS—D.C. 230 VOLTS 


2—450 HP, 400 RPM, G.E. 

1—250 HP, 760 RPM, Electro Dynamic. 

1—150 HP, 750 RPM, Electro Dynamic. 

— HP, 400/550 RPM, Westinghouse, type 


1—125 HP, 600 RPM, Westinghouse, SK. 
1—100 HP, G.E., 575 RPM. 

1— 50 HP, 750 RPM, Westinghouse, type SK. 
1— 50 HP, 700 RPM, Crocker Wheeler, 

1— 40 HP, 775 RPM, Westinghouse. 


TRANSFORMERS 


4—3000 KVA, General Electric, 14000, with 
taps, 2400/4150Y. 

2— 400 KVA, G.E., 4156-240/480 v., Scott taps, 

38— 300 KVA, Pittsburgh, 7800/440 volts. 

8— 150 KVA, G.E., 33,000 2300/4000 Y. 

3w— ie KVA, General Electric, 2400/240/480 
volts. 

38— 100 KVA, Westinghouse, 11,480/250 volts. 

1— 100 KVA, Pittsburgh, 1375/2750-110/220 
volts. 

8— 100 KVA, Westinghouse, 13200 250 volts. 


oe ee KVA, General Electric, 2200-220/110 
volts. 

38— 75 KVA, G.E., 13,500-7500/440 volts. 

38— 75 KVA, G.E., 2200/220/110 volts. 


G) SEARCHLIGHT SECTION @ 


POWER FOR PRODUCTION | 


1— 75 KVA, G.E., 2400/4800/120/240 volts. 
i— 75 KVA, G.E., 3 phase, 4156Y-120/208Y. 
8— 50 KVA, General Electric, 2200/220/110. 
2— 50 KVA, Phgh., 7500/15,000 volts-110/220 


volts. 
8—37% KVA, General Electric, 2200/220/440. 


2— 30 KVA, Allis Chalmers, 3 phase, 4156Y/ 
120/208Y. 

1— 25 KVA, G.E., 220/110-20/110 volts. 

2— 15 KVA, G.E., 2300-115/230 volts. 


MOTORS—VARIABLE SPEED 230 VOLTS 


1— 90 HP, 470/940 RPM, General Electric. 
1— 75 HP, 525/1575 RPM, Electro Dynamic. 
1— 35 HP, 500/1500 RPM, Westinghouse. 
1— 30 HP, 225/900 RPM, Crocker Wheeler. 
1i— 30 HP, 400/1200 RPM, General Electric. 
2— 25 HP, 300/990 RPM, Electro Dynamic. 
1— 20 HP, 7650/1500 RPM, General Electric. 
1 15 HP, 300/1200 RPM, G.E 


1—13/18 HP, 350/1200 RPM, Electro Dynamic. 
2—11% HP, 500/1500 RPM, Westinghouse, 


type SK. 
1—5 HP, 600/1200 RPM, General Electric. 
1i—5 HP, 450/1800 RPM, Crocker Wheeler. 
1—5 HP, 400/1600 RPM, Diehl. 
1—5 HP, 225/900 RPM, Electro Dynamic. 


INSTRUMENTS 
25—Westinghouse type U recording ammeters 
with split core CT. 


25—Westinghouse type U 
meters. 


TURBO GENERATORS 
600 KW, Terry dual bleeder condensing Tur- 
bine only. 
I—500 KW, G.E., 3 ph., 430 volt, 
1—375 KVA', Westinghouse, non-condensing. 


bleeder. 
1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 
1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 


recording volt- 


60 cy., 


J. L. HEMPHILL & CO., INC., Power Equipment 


New York Phone: LOngacre 5-3227 


1602 53rd ST., NORTH BERGEN, N. J. 


New Jersey Phone: UNion 3-2600 
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STATION M 





Rotary Converters—3 Ph. 60 Cy. 





I~ 400 _G. 720 250 


BELYEA COMPANY, INC. 


51 Howell Street, Jersey City, N. J. 


memevenenccavecesseseocansenecaencacsesevensccunsosenecseaeaconesnngensuseseneceuacaseesaesvesoesremes: 


2300 


i D.C. A.C. 
: K.W. Make R.P M. Volts Volts 
i 1—1500 Whee. 720 650 11500 
i 1—1250 GE. 720 250 £300 
Ea ee 
i 2750 Whse. 1200 600 2300/4000 
: 

: Rotary Converters—3 Ph. 25 Cy. 

? 2~1500 CE. 500 225/275 * 6600 
i 1-600 GE. 750 225/275 6600 
i M. G. Sets—3 Ph. 60 Cy. 

3 11500 G.E. 360 275 2300/4600 
31-1000 GLE: 720 250 2300/4150 
i l— 500 GE. 900 250 440/2300 
i? 1— 500 GE. 720 600 13200 
: 

? 





FOR SALE 


Electrical instruments. Indicating Pyrometers; 
geording Pressure Gages; Recording Draft 
Gages; ecording Potentiometer, etc. — all 
Used and in good condition. 


CHAMPION SPARK PLUG CO., Ceramic Div. 
8525 Butler Ave., Detroit 11, Mich. 
Attent r. J. Rusher 


euoeenenceacesnueneerecesanneseansenien OOUOURUOESEROOAOGeRORCEOROEOROONOCNONOHOReROROOOOED 








BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign al] makes and sizes. 
One Year Guarantee 


THE ELECTRIC SERVICE CO., 


""AMERICA'S USED TRANSFORMER CLEARING HOUSE" 
Since 1912 





ed 
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INC. 





CINCINNATI 27, OHIO 











Power Equipment 


Released by Utilities & Industrials 


Turbines, Generators, Steam and 
Oil Engines, Boilers, Motor Gen- 


erators, Rotaries Transformers, 
Motors, Compressors, Induction 
Voltage Regulators, Oil Circuit 
Breakers, etc. 


Service backed by 40 years’ experience 


BREW, WOLTMAN & CO. 


52 Church 8t., New York 7, N. Y. 


TARUDODADE DOO HOSE HOSDSEGEORUOROROGRODDOEOGESEEOSeDORODDODEOREOEDOSOOSA DO RORE OEE ORDERECOOEREOCEReeRttCED. 








PU 


100 KV TRANSFORMER 


For sale unused 100 KV 5 KVA testing : 
apparatus with complete control panel, volt- : 
meter, circuit breaker, Variac. Pri 120/240 #: 
volt sec 50/100 KV Single phase 60 cycle : 
TITANIUM -ALLOY MFG. COMPANY : 

Niagara Falls, N. Y. 





eeecseeecer, 















18%, 
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FREQUENCY 
CHANGER 


1000 KW, 460 volts, 3 phase, 25 




















cycle, 

300 RPM, 1570 amperes, serial 
4,900,000, 

1250 KVA 0.8 p.f. 50-deg. rise 


General Electric, type ATI- 
10-1250M-300, with amortis- 
seur- winding, with 33 KW 
disconnected exciter, with 
HP 460 volts, 3 phase, 60 
cycle, 

RPM General Electric, 1570 
ampere, 

KVA p.f. 0.9, 50-deg. type 
ATI-24-1250M-300 form C, 
with amortisseur winding. 


CHICAGO ELECTRIC CO. 


1314 W. Cermak Rd. Chicago, Ill. 


1400 
300 
1250 
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ROBERT SCHOONMAKER 


Port Washington, Long Island. N.Y 


Phone Roslyn 1220 
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LT-E circuit breakers are mechanically trip-free and 
cannot be held closed while a protective device such 
.. [| aan overcurrent trip is energized. A trip-free clos- 
Covr™ ing relay, illustrated here, prevents ‘pumping’ or 
- if repeated closing and opening of an electrically 
* “gp operated circuit breaker during a fault. 
+ | When the trip-free relay is not energized the arma- 
o, 1 § ture (1) is held by spring (2) in a central position 
. i between the magnet pole faces of the pickup coil 

(3) and the hold-open coil (4). Auxiliary contact (5) 

is closed. 

When the control switch is operated both coil (3) and 

1M§ coil (4) are energized. The magnet energized by coil 

(3) is the more powerful and attracts armature (1). 
The movement of the armature rotates the operating 
shaft (6) and closes the main contacts (7) and (8). 
This completes the circuit breaker closing coil cir- 
cuit, the coil is energized and the breaker closes. 
a When the breaker closes, an auxiliary switch con- 
“Elected to the circuit breaker closing mechanism 
pens the circuit through coil (3). Coil (4) is still 
energized and its magnet attracts armature (1), rotat- 
ing shaft (6) and opening the main contacts (3) and 
4) and the auxiliary contact (5). 
the control switch is a type that remains closed, 
mpuch as a float switch, auxiliary contact (5) is wired in 
liseries with closing coil (3) and the auxiliary switch and 
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keeps the pickup coil circuit open after the resetting 
of the mechanism causes the auxiliaryswitch toreclose. 
Another auxiliary contact (9) is available for such 
services as interlocking. Both auxiliary contacts are 
reversible and may be made either circuit opening 
or circuit closing. 

The purpose of identifying the essential parts of an 
I-T-E trip-free relay and of describing their function 
is to offer an example—a foretaste—of I-T-E’s willing- 
ness to give complete data whenever switchgear is 
to be planned or specified as new equipment or 
changed to meet new conditions. From or through 
the I-T-E representative nearest you, you can have 
all the helpful information your problem requires. 
Much of the information is available with illustrations 
of the kind shown above, prepared with the thought 
of saving your time and of indicating the care given 
by I-T-E in design and construction. Ask your repre- 
sentative or write to I-T-E Circuit Breaker Company, 
19th & Hamilton Streets, Philadelphia 30, Pa. 
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cleaning has been entirely eliminated. Asphaltic deposits are 
unknown. 
No other oil is guaranteed in writing not to form exces 
sive acidity for the life of your turbine. Let a Standard Oil 
Lubrication Engineer explain this guarantee to you and poiftt 
out what it means in lower turbine oil maintenance cost. Gall 
the nearest local Standard Oil Company (Indiana) office, o 
@ BECAUSE of the periodic laboratory check made of every write 910 South Michigan Avenue, Chicago 80, Illinois, for 
fill of guaranteed Nonpareil Turbine Oil, an accurate record the Engineer nearest you. In Nebraska, write Standard Oi 
of performance of Nonpareil is available. These records show Company of Nebraska at Omaha 2. 
that Nonpareil Turbine Oil has operated a total of more F 
than 4,700 years in industrial and utility turbines. This in- Gasoline Powers the Attack... Don’t Waste a Drop! 
cludes many turbines in which Nonpareil has operated 17 
years and a much greater number for 10 years or longer. 
These records also show that the neutralization number 


of Nonpareil Turbine Oil seldom exceeds the extremely low 
limit of 0.10 mg. KOH/gm. (as determined by A.S.T.M. 
Method D 188-27 T). In many instances the neutralization 


number does not exceed 0.05 even after the oil has been in 
service 10 years or longer. 


In addition, the original fill of Nonpareil Turbine Oil is TUR B | NE re} L 
still in operation in practically every case—even in the oldest 
installations. In these cases there has been no need for special 
treating or any sweetening of the oil, and turbine oil system 


o 


STANDARD OIL COMPANY (INDIANA) |: 


* LUBRICATION ENGINEERING 





